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THE 

BEITISH  PHARMACEUTICAL  CONFERENCE. 

AN  ORGANIZATION  ESTABLISHED  IN  1863  FOR  THE  ENCOURAGE- 
MENT OF  PHARMACEUTICAL  RESEARCH,  AND  THE  PROMOTION  OF 
FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMACISTS. 


The  most  important  ways  in  which  a  member  can  aid  the  objects  of 
the  Conference  are  by  snggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  others,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  forwarding  specimens  whose  exa- 
mination would  afford  similar  information.  Personal  attendance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research,  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association  ;  that  for 
1877  will  be  held  in  Plymouth  upon  Tuesday  and  Wednesday, 
August  14th  and  15th. 

Gentlemen  desiring  to  join  the  Conference,  can  be  nominated  at 
any  time  on  applying  to  either  of  the  secretaries  or  any  other  officer 
or  member.  The  yearly  subscription  is  seven  shillings  and  sixpence, 
payable  in  advance,  on  July  1st.  Further  information  may  be  ob- 
tained from  the  secretaries — 

Professor  Attfield,  17,  Bloomsbury  Square,  London,  W.C. 
F.  Baden  Benger,  F.C.S.,  7,  Exchange  Street,  Manchester. 


THE  YEAR-BOOK  OF  PHARMACY. 

The  Conference  annually  presents  to  members  a  volume  of  500  to 
600  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Year-Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  formulae  published  throughout  the  world.  The  neces- 
sary funds  for  accomplishing  this  object  consist  solely  of  the  sub- 
scriptions of  members.  The  Executive  Committee,  therefore,  call 
on  every  pharmacist — principal,  assistant,  or  pupil — to  offer  his 
name  for  election,  arid  on  every  member  to  make  an  effort  to  obtain 
more  members  The  price  of  the  Year-Book  to  non-members  is 
ten  shillings.  The  constitution  and  rules  of  the  Conference,  and  a 
convenient  form  of  nomination,  will  be  found  at  page  383, 
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INTRODUCTION. 


Among  the  substances  which  during  the  past  year  have  formed  the 
subjects  of  pharmaceutical  and  medical  research,  salicylic  acid  has 
again  absorbed  the  most  wide-spread  interest.     It  was  indeed  to  be 
expected  that  Professor  Kolbe's  important  discovery  would  receive 
the  fullest  attention  at  the  hands  of  practical  men  of  science,  and 
that  the  numerous  early  publications  respecting  this  subject  would 
in  due  time  be  followed  by  a  still  more  copious  literature.     The 
present  volume  affords  abundant  evidence  of  the  extensive  uses  to 
which  salicylic  acid  may  be  applied.     While  a  number  of  writers 
deal   with  its  antiseptic  and   antifermentative  properties,  and  the 
various  ways  of  turning  these  to  practical  account,  others  have  en- 
deavoured to  augment  its  usefulness  in  this  respect  by  the  sugges- 
tion of  suitable  solvents.     In  reference  to  the  latter  point,  however, 
it  should  be  borne  in  mind  that  an  increased  solubility  has  in  some 
instances  been  attained  at  the  expense  of  the  preservative  properties 
of  the  solution,  as  these  belong  entirely  to  the  acid  in  the  free  state 
and  not  to  its  chemical  combinations.      To  an  oversight  of  this  fact 
we  may  perhaps  attribute  the  unfavourable  results  which  have  led 
a  few  experimenters   to  form  a  comparatively  low  estimate  of  the 
antifermentative    action  of  this  preparation.       But  the   utility  of 
salicylic  acid  is  not  confined  to  its  industrial  and   pharmaceutical 
application,  for  medical  practitioners  have  recently  learnt  to  regard 
it  as  a  most  valuable  addition  to  the  materia  medica.      It  has  been 
used  with  the  greatest  success  in  the  treatment  of  acute  rheumatism 
and  diphtheritis ;  and  as  an  antipyretic  generally  it   is   said   to  be 
equal,  if  not  superior,  to  quinine.     Nothing,  however,  is  to  be  ex- 
pected from  it  as  a  remedy  for  septicaemia,  as  it  must  cease  to  exist 
in  the  free  state   in  the  blood,  the  alkalinity  of  which  cannot  be 
overcome  by  even  the  largest  doses  of  the  acid  the  organism  can 
bear,  and  appears  to  be  an  essential  condition  of  life.      If  it  be  true, 
as  has  been  asserted,  that  a  considerable  portion  of  the  salicylic  acid 
internally  administered  passes  into  the  urine  unchanged,  it  might 
be  advantageously  employed  in  the  antiseptic  treatment  of  diseases 
of  the  urinary  organs. 
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Not  the  least  interesting  feature  of  Professor  Kolbe's  process  for 
the  preparation  of  salicylic  acid  is  the  fact  that,  whereas  sodium 
carbolate  when  heated  in  a  current  of  carbonic  acid  gas  yields 
sodium  salicylate,  potassium  carbolate  when  treated  in  the  same 
manner  is  converted  into  potassium  paraoxybenzoate.  There  are 
but  few  instances  known  in  which  the  use  of  one  of  the  fixed  alkalies 
in  the  place  of  the  other  materially  affects  the  result  of  a  reaction 
as  it  does  in  the  present  case.  But  the  last  named  reaction  becomes 
still  more  interesting  in  view  of  the  fact  that  its  resulting  product 
has,  by  a  series  of  further  changes,  led  to  the  synthesis  of  vanillin, 
the  aromatic  principle  of  vanilla.  It  is  well  known  that  paraoxy- 
benzoic  acid  can  be  converted  into  protocatechuic,  and  this  into 
dimethylprotocatechuic  acid.  The  latter,  on  being  heated  with 
hydrochloric  acid  in  a  sealed  tube,  yields  vanillic  or  monomethyl- 
protocatechuic  acid  along  with  other  decomposition  products.  The 
only  hitherto  missing  link  in  the  chain  has  now  been  supplied  by 
Mr.  F.  Tiemann,  who  shows  that  the  dry  distillation  of  an  intimate 
mixture  of  vanillate  and  formate  of  calcium  yields  a  mixture  of 
guaiacol  and  vanillin,  from  Avhich  the  latter  can  be  readily  isolated  in 
a  perfectly  pure  condition.  It  is  pleasing,  indeed,  to  have  to  record 
such  an  achievement  of  science. 

The  synthesis  of  camphor  is  dealt  with  in  an  able  paper  by  M. 
Bibau,  who  confirms  Berthelot's  observation  that  camphene  may  be 
converted  into  camphor  by  the  action  of  suitable  oxidizing  agents. 
The  product  of  the  reaction  was  found  to  possess  all  the  ordinary 
properties  of  laurel  camphor,  from  which  it  differs  in  the  direction 
of  its  rotatory  power  only.  It  was,  moreover,  proved  to  be  a  true 
camphor  by  its  conversion  into  camphoric  acid  being  effected  in  the 
usual  way.  M.  Bibau  thinks  that  a  camphor  turning  the  plane  of 
polarization  in  the  same  direction  as  laurel  camphor  might  be  ob- 
tained from  the  dextrogyre  camphene  derived  from  English  oil  of 
turpentine,  his  own  experiments  having  been  conducted  with  a 
levogyre  camphene. 

In  the  early  part  of  last  year  Professor  Sonnenschein  announced 
that  he  had  succeeded  in  converting  brucine  into  strychnine  by  the 
action  of  dilute  nitric  acid,  and  in  obtaining  other  indications  of  an 
intimate  chemical  relation  between  the  two  strychnos  bases.  As 
his  researches  in  this  direction  were  not  yet  completed  at  the  time 
the  announcement  was  made,  his  further  communications  were 
eagerly,  though  vainly,  looked  for  by  all  who  could  appreciate  the 
importance  of  the  subject.  While  nothing,  however,  is  as  yet  known 
of  the  final  results  of  his  experiments,  considerable  doubt  has  been 
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thrown  on  the  accuracy  of  the  Professor's  observations  by  Mr.  A.  J. 
Gownley,  who  has  recently  investigated  the  action  of  dilute  nitric 
on  brucine  in  Dr.  Panl's  laboratory,  and  obtained  results  differing 
essentially  from  those  recorded  by  Professor  Sonnenschein.  The 
present  instance  is  a  striking  illustration  of  the  desirability,  or  rather 
the  necessity,  of  a  careful  repetition  of  experiments  on  which  new 
and  important  discoveries  are  based,  a  necessity  which  affords  ample 
scope  for  the  exertions  of  pharmacists  able  and  willing  to  aid  in  the 
true  progress  of  science. 

Dr.  de  Vrij,  whose  valuable  contributions  are  never  wanting  in" 
any  yearly  record  of  pharmaceutical  literature,  recommends  an  im- 
proved process  for  the  estimation  of  quinine  in  a  mixture  of  cinchona 
alkaloids.  As  the  unavoidable  excess  of  alcoholic  solution  of  iodine 
used  in  the  precipitation  of  herapathite  alters  the  composition  and 
increases  the  solubility  of  the  precipitate,  and  thereby  injuriously 
affects  the  accuracy  of  the  determination,  he  suggests  an  alcoholic 
solution  of  iodosulphate  of  chinioidine  (the  so-called  sulphate  of  amor- 
phous quinine)  as  a  more  suitable  precipitant,  by  means  of  which 
he  has  obtained  very  satisfactory  results.  Among  the  iodosulphates 
of  the  various  cinchona  alkaloids,  that  of  quinine  is  the  most  in- 
soluble in  alcohol,  and  is  precipitated  first  and  free  from  the  others 
by  a  judicious  application  of  the  reagent  named.  Mr.  Allen  reports 
favourably  on  the  applicability  of  the  ether  process  for  the  determi- 
nation of  quinine  in  medicinal  mixtures  and  in  the  citrate  of  iron 
and  quinine. 

In  an  elaborate  research  on  quinicine  and  cinchonicine,  Dr.  0. 
Hesse,  the  eminent  quinologist,  arrives  at  the  conclusion  that  these 
bases  are  polymers  of  quinine  and  cinchonine,  and  that  the  formation 
of  these  polymeric  products  may  be  due  to  the  fact  that  the  crystal- 
lizable  cinchona  alkaloids  contain  several  groups  of  atoms,  which 
under  diverse  influences,  either  of  vital  action  or  of  laboratory  pro- 
cesses, undergo  a  rearrangement.  His  optical  experiments  do  not  bear 
out  Mr.  D.  Howard's  supposition  that  the  rotatory  power  of  these 
changed  products  agrees  with  the  mean  of  the  rotatory  power  of  the 
respective  original  substances.  Several  combinations  of  phenol  with 
neutral  salts  of  quinine  are  described  by  the  same  anthor  in  conjunc- 
tion with  Mr.  J.  Jobst ;  while  the  hydrobromates  of  quinine  and  cin- 
chonine have  been  dealt  with  by  Mr.  C.  Bullock  along  with  the 
corresponding  compounds  of  morphine  and  strychnine. 

The  chemistry  of  opium  has  received  no  less  attention  than  that 
of  the  cinchona  barks.  The  inadequacy  of  the  methods  hitherto 
employed  for  estimating  the  percentage  of  morphine  in  the  crude 
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drug  and  its  preparations  is  so  well  understood  that  those  engaged 
with  analyses  of  this  kind  will  gladly  avail  themselves  of  the  im- 
proved processes  recommended  by  Mr.  E.  L.  Cleaver  and  Mr.  B.  S. 
Proctor  in  their  valuable  contributions  to  the  Glasgow  meeting  of 
the  British  Pharmaceutical  Conference.  The  subject,  however,  is 
by  no  means  exhausted,  and  requires  much  further  effort  in  the  same 
direction  if  opium  analysis  is  to  become  accessible  to  pharmacists  in 
general ;  for  the  best  methods  still  require  a  considerable  amount  of 
experience  on  the  part  of  the  operator,  as  their  details  and  the 
modifications  to  be  adopted  vary  with  the  nature  and  quality  of  the 
opium  under  examination.  So  great  indeed  is  the  variety  of  con- 
ditions in  which  the  drug  is  met  with,  that  it  appears  more  than 
doubtful  whether  any  one  method  will  ever  be  applicable  in  all 
cases.  How  very  variable  and  untrustworthy  the  officinal  prepara- 
tions of  opium  are  is  clearly  shown  by  Mr.  D.  B.  Dott,  who  arrives 
at  the  conclusion  that,  unless  these  preparations  can  be  proved  to 
possess  therapeutic  properties  apart  from  those  of  the  active  prin- 
ciples contained  in  them,  they  ought  to  be  abandoned  in  favour  of  the 
latter.  The  continuation  of  Dr.  C.  B,.  A.  Wright's  researches  on 
opium  has  led  to  the  discovery  of  a  new  alkaloid,  oxynarcotine,  and 
established  a  close  community  of  structure  between  narceine,  nar- 
cotine,  and  the  new  base  just  named.  Opianine,  on  the  other  hand, 
must  cease  to  be  regarded  as  a  distinct  alkaloid,  since  Dr.  Hesse's 
experiments  leave  no  doubt  as  to  its  identity  with  narcotine  and 
refer  the  differences  observed  between  the  two  bases  by  Professor 
Hinterberger  to  impurities  in  the  narcotine  used  for  comparison. 
The  occurrence  of  free  acetic  acid  in  opium  is  demonstrated  by  Mr.  D. 
Brown  in  a  communication  to  the  British  Pharmaceutical  Confer- 
ence. Mr.  A.  Husemann  reasserts  the  value  of  his  test  for  morphine, 
on  which  discredit  had  been  thrown  by  Mr.  F.  Mohr,  and  points  out 
that  it  is  not  the  morphine  itself,  but  the  product  of  its  decomposi- 
tion with  sulphuric  acid,  which  develops  the  characteristic  colora- 
tion with  oxidizing  agents,  by  which  y^  of  a  milligram  of  morphine 
may  be  recognized.  The  test  is  indeed  a  very  good  one,  and  deserves 
to  be  strongly  recommended.  Another  new  test  for  the  detection 
of  this  alkaloid  is  suggested  by  Professor  E.  Selmi.  Dr.  E.  Vogt's 
observation,  that  morphine  administered  to  patients  is  eliminated  in 
estimable  quantity  with  the  fasces,  whereas  not  the  faintest  trace  can 
be  detected  in  the  urine,  merits  attention,  and  is,  as  regards  the  latter 
point,  entirely  in  accordance  with  our  own  experience.  The  applica- 
tion of  iodized  hydriodic  acid  for  distinguishing  the  opium  bases  is 
suggested  by  M.  F.  Selmi,  who  also  reports  on  the  use  of  potassio- 
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platinic  iodide,  potassio-auric  iodide,  gold  bromide,  lead  tetrachloride, 
sodio-aurous  thiosulphate,  and  manganic  sulphate  for  the  detection 
and  distinction  of  other  poisonous  alkaloids.  The  search  for  such 
alkaloids  in  forensic  investigations  requires  the  greatest  caution  on 
account  of  the  repeatedly  observed  and  now  fully  confirmed  normal 
occurrence  of  an  alkaloidal  substance  in  all  the  organs  of  the  human 
body. 

In  his  second  report  on  the  chemistry  of  the  aconite  alkaloids, 
Dr.  Wright  quotes  numerous  experimental  data  showing  clearly 
that  Aconitum  napellus  contains  only  one  crystallizable,  physiologi- 
cally active  base,  and  that  the  composition  of  this  body  in  its  purest 
condition  is  represented  by  the  formula  C33  H43  N  012  ;  but  whether 
or  not  the  inert  bitter  alkaloid  obtained  by  Mr.  Groves  is  a  decom- 
position product,  appears  to  be  still  an  open  question.  The  solu- 
bility and  the  fusing  point  of  caffeine  have  been  redetermined  by 
M.  Commaille,  who  also  suggests  a  method  for  the  estimation  of 
this  alkaloid.  M.  Glenard  has  obtained  emetine  in  a  perfectly  pure 
state  by  converting  the  less  pure  alkaloid  into  a  crystallizable 
hydrochlorate  and  decomposing  the  latter  by  means  of  an  alkali. 
If  ammonia  be  used  for  this  purpose  the  precipitation  is  never  com- 
plete, as  emetine  possesses  the  power  of  decomposing  ammonium 
chloride,  a  property  which  it  appears  to  share  with  quinine.  The 
analysis  of  pure  emetine  and  its  hydrochlorate  leads  to  the  formulae 
C30  H22  N  04  and  C30  H22  N  04  H  CI.  A  process  for  the  estimation  of 
caffeine  in  coffee  is  given  by  M.  Commaille,  together  with  the  results 
of  his  researches  on  the  solubility  and  fusing  point  of  the  same 
alkaloid.  The  conflict  of  opinion  which  has  so  long  existed  in 
reference  to  the  active  principles  of  Veratrum  album  and  Veratrum 
viride  is  nowise  removed  or  diminished  by  recent  investigations;  for 
whereas  Dr.  Wormley  claims  to  have  proved  the  presence  of  vera- 
trine  in  both  plants,  Mr.  Bullock  arrives  at  the  conclusion  that 
jervine  is  the  only  alkaloid  contained  in  Veratrum  viride.  A  meri- 
torious research  by  Mr.  Thresh  has  resulted  in  the  isolation  from 
capsicum  fruit  of  a  powerfully  pungent  principle  which  he  has 
named  capsaicin.  From  ergot  of  rye  M.  Tanret  has  obtained  an 
alkaloid,  ergotinine,  the  preparation  of  which  is  attended  with  great 
difficulties  owing  to  the  ease  with  which  it  undergoes  spontaneous 
changes.  A  short  contact  with  the  air  is  sufficient  to  effect  its  de- 
composition, a  fact  which  may  perhaps  account  for  the  rapid  alter- 
ation of  powdered  ergot.  Prof.  Dragendorff,  however,  declines  to 
regard  ergotinine  either  as  the  active  principle  of  ergot  or  as  a  dis- 
tinct chemical   substance,   and   ascribes    the    therapeutic  action  of 
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the  drug  mainly  to  sclerotic  acid,  a  body  which  he  has  prepared 
from  it  along  with  a  number  of  other  definite  chemical  compounds. 
The  alkaloid  of  jaborandi  has  been  prepared  in  a  perfectly  pure 
state  and  chemically  examined  by  Mr.  Kingzett,  who  attributes  to 
it  the  formula  C23  H34  N4  O^  H2  0,  but  appears  to  doubt  its  identity 
with  Mr.  Grerrard's  pilocarpine.  At  the  request  of  Dr.  Tilden,  Mr. 
N".  C.  Dobson  has  carried  out  a  series  of  experiments  with  a  view  of 
ascertaining  the  value  of  the  aloins  as  therapeutic  agents,  and  from 
these  it  appears  that  barbaloin  is  more  active  than  socaloin  and 
nataloin,  but  that  all  three  are  decidedly  uncertain  and  variable  in 
their  action,  and  do  not  present  any  marked  advantage  over  equal 
doses  of  aloes.  The  superior  activity  of  barbaloin  seems  to  justify 
the  general  preference  for  Barbadoes  over  the  other  varieties  of  aloes. 
Goto  bark  has  been  found  to  contain  a  crystallizable  constituent,  to 
which  its  discoverer,  Mr.  J.  Jobst,  has  applied  the  name  cotoin.  In  all 
other  respects,  Mr.  Jobst's  results  agree  with  those  of  Dr.  Wittstein, 
according  to  which  cota  bark  contains  a  pale  yellow  essential  oil,  a 
volatile  alkaloid,  and  two  resins.  Mr.  Scheffer's  report  on  pancrea- 
tin  points  to  the  uselessness  of  this  substance  as  a  remedial  agent, 
since,  owing  to  its  incompatibility  with  pepsin,  it  suffers  decomposi- 
tion when  brought  into  the  stomach. 

In  the  course  of  their  researches  on  the  substances  hitherto  known 
as  croton  chloral,  Messrs.  Kramer  and  Pinner  have  ascertained  that 
it  is  really  butyl  chloral,  as  it  contains  two  more  atoms  of  hydro- 
gen than  was  supposed.  With  this  change  of  name,  however,  it 
has  lost  none  of  its  reputation  as  an  anaesthetic,  but  appears  to  have 
permanently  taken  its  place  among  the  recognised  articles  of  the 
materia  medlca.  Its  practical  value,  according  to  Dr.  Liebreich, 
lies  in  its  property  of  diminishing  sensibility  before  producing 
narcosis. 

The  essential  oils  have  received  a  considerable  amount  of  atten- 
tion, and  most  notably  so  at  the  hands  of  Prof.  Dragendorff,  whose 
exhaustive  research  on  the  application  of  alcohol  as  a  test  for  the 
detection  of  adulterations  with  the  oils  of  turpentine  and  copaiba 
will  ever  rank  as  one  of  the  most  important  contributions  to  phar- 
maceutical literature.  To  the  same  chemist  pharmacists  are  in- 
debted for  an  elaborate  report  on  the  detection  of  essential  oils  in 
drugs,  medicinal  mixtures,  and  for  the  purposes  of  judicial  investi- 
gation. The  process  recommended  consists  in  the  isolation  of  the 
oil,  either  direct  from  the  drug  or  from  the  product  of  distillation,  by 
means  of  petroleum  ether,  and  the  subsequent  identification  of  the 
oil  thus  separated  by  its  odour  and  the  colorations  produced  with 
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a  number  of  reagents.  No  single  one  of  these  colour  reactions  is 
sufficiently  characteristic  to  furnish  satisfactory  evidence  as  to  the 
nature  of  the  oil  under  examination,  but  the  careful  application  of 
the  whole  series  will  generally  yield  a  reliable  result,  especially  if  an 
authentic  specimen  of  the  same  oil  can  be  obtained  for  the  purpose 
of  comparison.  The  alcohol  test  above  alluded  to  also  serves  to 
distinguish  fresh  oils  from  old  ones  improved  in  appearance  by  re- 
distillation. Mr.  Kingzett  has  continued  his  researches  on  essential 
oils,  and  by  the  atmospheric  oxidation  of  turpentine  obtained  a  solu- 
tion containing  hydrogen  peroxide  and  camphoric  acid,  possessing 
considerable  antiseptic  and  disinfecting  as  well  as  decolorizing 
properties.  The  production  of  peroxide  of  hydrogen  from  camphoric 
peroxide  (in  the  case  of  turpentine),  and  from  acetic  peroxide  (in 
the  case  of  ether)  amounts,  in  his  opinion,  to  a  demonstration  of  the 
existence  of  the  radicle  hydroxy  1  in  compounds.  The  oils  of  Achillea 
ageratum  and  poplar  have  been  examined  by  M.  Luca  and  Mr.  J. 
Piccard  ;  and  the  first  part  of  a  detailed  investigation  of  oil  of  sage 
has  been  communicated  to  the  British  Pharmaceutical  Conference 
by  Mr.  Pattison  Muir. 

The  results  of  an  extensive  experience  in  the  manufacture  of  tar- 
taric and  citric  acids  are  embodied  in  a  masterly  report  by  Mr. 
Warrington,  the  details  of  which  are  published  in  the  Journal  of  the 
Chemical  Society.  A  new  source  of  benzoic  acid  is  pointed  out  by 
Mr.  A.  Taylor  in  a  communication  to  the  British  Pharmaceutical 
Conference. 

Passing  on  from  the  sphere  of  organic  chemistry  to  that  of 
inorganic  and  analytical  research,  we  have  to  refer  in  the  first 
place  to  the  discovery  of  a  new  metallic  element  by  M.  Lecocq 
de  Boisbaudran,  which,  in  honour  of  his  own  country,  he  has  named 
gallium.  Analytically  considered,  it  bears  a  good  deal  of  resem- 
blance to  zinc,  which  metal  it  accompanies  in  some  specimens  of 
blende,  but  it  differs  from  it  essentially  in  its  fusing  point,  which 
is  below  30°  C.  Mr.  F.  Stolba  recommends  a  solution  of  sodium 
or  ammonium  boro-fluoride  as  a  test  for  potassium  salts,  with  which 
it  forms  a  crystalline  precipitate  of  potassium  boro-fluoride,  which 
is  less  soluble  in  water  than  the  bitartrate  and  the  platinic  chlor- 
ide. The  same  author  suggests  the  application  of  Brazil  wood  as 
an  indicator  in  acidimetric  and  alkalimetric  titrations,  while  ferric 
salicylate  is  recommended  for  the  same  purpose  by  Dr.  H.  Weiske. 
M.  Rabuteau's  hypothesis  that  the  toxicological  effects  of  the 
metals  are  proportional  to  their  atomic  weights,  in  the  same 
way  as  the  poisonous  nature  of  alcohols  increases  and  decreases  in 
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the  ratio  of  their  molecular  weights,  is  shown  by  Mr.  Husemann  to 
be  erroneous  if  applied  to  the  alkali  metals  ;  for  lithium,  the  most 
injurious  of  the  latter,  has  the  lowest  combining  weight ;   whereas 
rubidium,   in  spite  of  its  high  chemical  equivalent,  is  much  less 
poisonous  than  potassium,  and  resembles  sodium  in  its  action  on  the 
organism.     Similar  digressions  from  the  rule  which  appears  to  be 
fairly  established  with  regard  to  the  alcohols  have  been  observed  in 
reference  to  the  phenol  series,  and  point  to  the  futility  of  any  at- 
tempt to  formulate  the  action  of  poisons  in  general.     Dr.  Reichel 
has  investigated  the  sulphides  of  aluminium  and  magnesium,  of  the 
different  modes  of  formation  and  chemical  properties  of  which  very 
little  had  hitherto  been  known.     Mr.  R.  Price  proves  the  officinal 
method  for  the  preparation  of  ferrous  phosphate  to  be  a  wasteful 
one  owing  to  the  not  inconsiderable  solubility  of  the  product  in  the 
acetic  acid  liberated  in  the  process,  and  suggests  a  substantial  im- 
provement in  recommending  the  use  of  an  excess  of  sodium  phos- 
phate in  place  of  the  acetate,  as  this  modification  would  result  in  the 
formation    of   acid  sodium  phosphate,  in  which  the  precipitate  is 
practically  insoluble.     Dilute  phosphoric  acid  forms  the  subject  of 
several  interesting  contributions  to  the  American  Pharmaceutical 
Association.    In  one  of  these  Mr.  L.  Dohme  shows  that  the  prepara- 
tion  of  this  substance  from  the  glacial   acid  invariably  yields  an 
impure  product,  since  commercial  glacial  phosphoric  acid  is  generally 
contaminated    with    considerable    quantities    of   sodium   meta-  and 
pyrophosphate,  neither  of  which  is  converted  into  orthophosphate 
by  boiling  the  solution.     The  test  employed  in  his  experiments  for 
the  detection  of  pyrophosphoric  acid  is  ferric  chloride,  which  forms 
white  precipitates  both  with  pyro-  and  metaphosphoric  acids  (see 
Year-Booh  of  Pharmacy,  1875,  p.   85).     M.  J.  P.  Remington  states 
that  the  glacial  acid  of  commerce  owes  its  solidity  and  glass-like 
condition  mainly  to  the  presence  of  soda,  and  that  in  the  absence  of 
this  impurity  it  forms  a  semi- solid  mass,  which  does  not  retain  its 
consistence,  but  readily  liquifies  when  exposed  to  the  air.     A  new 
process  for  the  preparation  of   dilute- phosphoric  acid,  recommended 
by  Prof.  Markoe,  consists  in  the  employment  of  bromine  or  iodine,  or 
both  together,  in  connection  with  the  phosphorus  and  nitric  acid, 
and  is  explained  by  the  following  reactions: — Bromine  and  phospho- 
rus form  phosphorus  pentabromide,  which,  in  the  presence  of  water, 
gives  rise  to  the  formation  of  phosphoric  acid  and  hydrobromic  acid ; 
the  latter  splits  up  with  the  nitric  acid  into  water,  nitric  oxide,  and 
free  bromine,  which  immediately  attacks  a  fresh  portion  of  phospho- 
rus in  the  same  manner  as  before,  so  that  a  very  small  quantity  of 
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bromine  will  convert  a  large  quantity  of  phosphorus  into  phosphoric 
acid.  The  process  is  a  good  one,  but  requires  close  attention  and 
careful  manipulation  to  prevent  explosions.  Some  improvements  in 
the  ordinary  officinal  process  are  published  by  Mr.  E.  B.  Shuttle- 
worth.  M.  Yvon  gives  directions  for  the  preparation  of  bromide  of 
lithium,  a  medicament  for  which  there  seems  to  be  a  growing 
demand  in  France ;  and  a  similar  service  is  performed  in  reference 
to  iodide  of  arsenic  by  Mr.  Babcock. 

It  is  to  analytical  chemistry  more,  perhaps,  than  to  any  other 
branch  of  science  that  modern  pharmacists  look  for  new  and  useful 
information  ;  and  this  it  rarely  fails  to  supply.  We  have  again  to 
record  a  fair  amount  of  work  in  this  direction.  Mr.  E.  Davy  sug- 
gests a  modification  of  Marsh's  test,  consisting  in  the  use  of  sodium 
amalgam  in  the  place  of  zinc  and  sulphuric  acid,  both  of  which  are 
liable  to  be  contaminated  with  arsenic.  Eor  the  detection  and  esti- 
mation of  arsenic  in  animal  matter,  M.  Gautier  gives  a  new  process, 
dealing  mainly  with  the  means  to  be  adopted  for  the  destruction  of 
the  organic  substances.  The  reduction  of  arsenic  to  arsenious  acid 
previous  to  the  precipitation  with  sulphuretted  hydrogen  may  be 
advantageously  effected,  according  to  M.  Patrouillard,  by  oxalic  acid 
in  place  of  sulphurous  acid  or  sodium  hyposulphite,  which  are  gene- 
rally used  for  this  purpose.  A  weak  solution  of  iodine  is  recom- 
mended by  Mr.  A.  Hilger  for  the  detection  in  hydrochloric  acid  of 
arsenious  and  sulphurous  acids,  both  of  which  are  said  to  decolor- 
ize the  test  solution,  owing  to  the  formation  of  hydriodic  acid.  The 
arsenic  and  sulphuric  acids  resulting  from  the  reaction  are  then  to 
be  distinguished  by  Marsh's  test  and  barium  chloride.  The  reaction 
of  iodine  with  sulphurous  acid  may  be  sufficiently  delicate  for  the 
detection  of  traces  of  this  impurity,  but  we  feel  bound  to  protest 
against  the  assumption  that  the  non-decolorization  of  iodine  would 
indicate  the  absence  of  arsenious  acid.  The  action  of  iodine  on 
arsenious  acid,  though  decided  enough  in  alkaline  solutions,  is  slow 
and  imperfect  in  acid  ones,  and  therefore  cannot  be  depended  upon 
for  its  detection  in  hydrochloric  acid.  The  ordinary  mode  of  esti- 
mating the  amount  of  ferrous  carbonate  in  the  saccharated  carbonate 
of  iron  gives  inaccurate  results  owing  to  the  reducing  action  of  the 
sugar  on  the  bichromate,  but  this  may  be  prevented,  as  Mr.  Howie 
shows,  by  using  phosphoric  instead  of  hydrochloric  acid  as  a 
solvent.  Mr.  Wanklyn  determines  magnesia  in  potable  water  by 
means  of  the  soap  test  after  removing  the  lime  by  ammonium 
oxalate,  and  bases  his  calculation  of  the  result  upon  the  observation 
that  whereas  one  equivalent  of  lime  decomposes  one  equivalent  of 
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soap,  one  equivalent  of  magnesia  decomposes  one  and  half  equivalents 
of  soap.  Prof.  Fresenius  disposes  of  Mr.  Kammerer's  objections 
to  his  method  for  the  detection  of  traces  of  nitrites  in  water  by  showing 
that  the  nitrous  acid  liberated  from  nitrites  by  acetic  acid  is  not  liable 
to  decomposition  under  the  influence  of  the  organic  constituents  of 
ordinary  potable  water,  as  suggested.  For  the  estimation  of 
nitrites,  Mr.  E.  Nicholson  recommends  a  colorimetric  method,  which 
is  based  upon  the  fact  that  iodine  is  set  free  from  potassium  iodide 
by  permanganate,  under  the  same  circumstances  under  which  it  is 
liberated  hy  nitrous  acid.  A  process  for  the  titration  of  nitrates  in 
water  by  means  of  indigo  solution,  is  described  by  Mr.  E.  Hoffmann. 
The  troublesome  tendency  of  precipitated  barium  sulphate  to  pass 
through  filtering  paper,  is  so  often  a  source  of  annoyance  to  ana- 
lysts, that  they  will  be  glad  to  avail  themselves  of  so  simple  and 
apparently  so  effective  a  remedy  as  that  proposed  by  Mr.  L.  Lieber- 
mann,  which  consists  in  the  addition  of  a  trace  of  starch  powder  to 
the  precipitate  previous  to  filtration.  Professors  Schwarzenbach 
and  Fliickiger  have  studied  the  remarkable  reaction  between  iodine 
and  white  precipitate,  and  attribute  the  explosion  with  which  it  is 
accompanied  to  the  formation  and  subsequent  decomposition  of 
nitrogen  iodide.  Mr.  C.  Rice  states  that  this  explosion  does  not 
occur  if  carbolic  acid  be  added  to  the  mixture,  and  that,  under  these 
circumstances,  iodoform  is  found  among  the  products  of  decom- 
position. The  decomposition  of  calomel  by  hydrocyanic  acid  is 
shown  by  Messrs.  Powell  and  Bayne  to  be  never  complete,  and  to 
cease  as  soon  as  a  certain  quantity  of  hydrochloric  acid  has  been 
liberated.  The  reaction  appears  to  result  in  the  formation  of 
metallic  mercury,  mercuric  cyanide  and  free  hydrochloric  acid,  and 
may  be  prevented  altogether  by  the  previous  addition  of  an  excess 
of  the  last  named  substance. 

A  good  many  of  the  analytical  investigations  recently  published 
deal  with  the  detection  of  adulteration  in  food  and  drugs.  A  com- 
plete process  for  the  analysis  of  butter  is  given  by  Mr.  Allen  ;  and 
an  improvement  in  the  determination  of  its  melting  point,  and  that 
of  other  fats  is  described  by  Professor  Redwood.  Coffee  testing 
has  received  the  attention  of  Dr.  Wittstein ;  while  able  contributions 
to  the  chemistry  of  tea  and  pepper  have  been  furnished  by  Messrs. 
Wigner  and  Blyth.  The  detection  of  methylated  spirit  and  fousel 
oil  in  adulterated  whisky  forms  the  subject  of  a  paper  published  by 
Dr.  Dupre,  whose  method  is  based  upon  the  different  products  ob- 
tained from  the  various  alcohols  by  oxidation  with  potassium 
bichromate   and    sulphuric    acid.     The   same  oxidizing  agents  are 
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used  by  Mr.  Gavabowsky  for  the  detection  of  alcohol  as  an  adulterant 
in  Peruvian  balsam.  A  factitious  balsam  of  tolu,  containing  a  con- 
siderable amount  of  storax,  has  been  observed  and  described  by 
Mr.  R.  V.  Mattison.  Dr.  Hager  recommends  both  benzol  and 
petroleum  ether  as  tests  for  the  recognition  of  an  admixture  of 
gurgun  oil  with  copaiba,  and  considers  it  immaterial  which  of  the 
two  reagents  is  employed,  the  result  being  the  same  in  either  case.  We 
have  repeated  his  experiments,  and  find  that  petroleum  ether,  applied 
in  the  manner  recommended  by  him,  affords  a  very  fair  indication 
of  the  purity  or  impurity  of  copaiba,  but  that  benzol  does  not  answer 
the  same  purpose,  and  is  the  more  unsuitable  the  greater  its  purity, 
as  the  adulterant  (gurgun  oil)  is  itself  completely  soluble  in  pure 
benzol.  Dr.  Hager  also  shows  how  petroleum  ether  and  alcohol 
may  best  be  applied  for  ascertaining  the  purity  of  castor  oil.  The 
presence  of  but  one  per  cent,  of  phenol  in  sophisticated  oil  of  cloves 
may  be  detected,  according  to  M.  Jacquemin,  by  means  of  aniline 
and  sodium  hypochlorite.  One  single  drop  of  the  essential  oil 
suffices  for  this  reaction.  Phenol  and  sodium  hypochlorite,  on  the 
other  hand,  are  suggested  by  the  same  writer  for  the  detection  of 
nitrobenzol  in  essential  oil  of  bitter  almonds,  after  the  previous 
conversion  of  the  adulterant  into  aniline  by  suitable  reducing  agents. 
Mr.  Thresh  determines  the  amount  of  free  sulphuric  acid  in  adulte- 
rated vinegar  by  adding  a  standard  solution  of  barium  chloride, 
filtering,  evaporating,  and  incinerating,  then  titrating  the  chlorine 
in  the  ash  by  silver  nitrate,  and  deducting  the  quantity  thus  ascer- 
tained from  that  found  in  the  mixture  previous  to  evaporation. 
From  the  loss  of  chlorine  the  amount  of  sulphuric  acid  is  readily 
calculated.  In  applying  this  process  to  samples  of  vinegar,  to  which 
known  quantities  of  sulphuric  acid  had  been  added,  Mr.  Thresh 
obtained  most  satisfactory  results,  the  greatest  deviation  from 
the  amount  of  acid  added  being  but  four  milligrammes.  On 
theoretical  grounds,  as  well  as  from  our  own  experience,  we  are 
inclined  to  regard  this  accuracy  as  accidental  rather  than  other- 
wise ;  for  a  portion  of  the  sulphuric  acid  added  to  vinegar  ceases  to 
exist  in  it  in  the  free  state,  owing  to  its  action  on  the  acetates 
present ;  while,  on  the  other  hand,  the  titration  of  chlorides  in  the 
ash  of  vinegar  is  rendered  inaccurate  through  the  presence  of 
phosphates. 

The  year  has  not  passed  away  without  yielding  numerous  con- 
tributions to  the  literature  of  vegetable  materia  medica ;  and  among 
these  scientific  work  of  high  quality  is  not  wanting.  As  such  we 
refer  to  a  masterly  research  by  Mr.  J.  Moss,  on  the  structure  and 


12  INTRODUCTION. 

development  of  the  stem  of  Cliondodendron  tomentosum,  a  drug  which 
is  so  extensively  substituted  for  the  root  of  the  same  plant.  What 
remains  to  be  done  in  connection  with  this  subject,  is  the  careful 
investigation  of  both  stem  and  root  with  regard  to  their  relative 
values  as  remedial  agents.  An  excellent  and  exhaustive  report  by 
Mr.  Holmes  deals  with  the  botany,  chemistry,  and  pharmacy  of 
Gelsemium  sempervirens,  the  root  of  which  is  rapidly  coming  into 
favour  as  a  remedy  for  neuralgic  toothache,  and  a  means  of  con- 
trolling nervous  irritability  in  fevers.  The  main  constituents  of  the 
root  are  gelseminic  acid,  the  salts  of  which  in  alkaline  solutions 
display  a  remarkable  degree  of  blue  fluorescence,  and  gelseminine,  a 
bitter  and  strongly  poisonous  alkaloid.  Damiana  is  the  name  of  a 
drug  recently  introduced  into  the  United  States  from  Mexico,  and 
reported  to  be  a  powerful  non-poisonous  stimulant  and  aphrodisiac. 
It  is  represented  in  commerce  by  three  different  kinds  of  leaves,  two 
of  which  are  referred  by  Mr.  Holmes  to  species  of  Turner  a,  belong- 
ing to  the  natural  order  Tivrneraceoe,  and  the  third  to  TLaplopappus 
discoideus,  a  member  of  the  Composite.  Raiz  del  Indico,  another 
Mexican  drug,  which  appears  to  be  the  root  of  a  polygonaceous 
plant,  and  Eriodyction  Californicum,  the  tops  of  which  are  a  reputed 
specific  for  lung  diseases,  have  also  been  described  by  Mr. 
Holmes.  Tayuya,  a  new  remedy  for  syphilis,  is  the  root  of  a 
Brazilian  cucurbitaceous  plant,  the  genus  of  which  remains  as  yet 
undetermined.  Grindelia  robusta,  a  Californian  composite  plant 
which  for  some  time  has  been  favourably  known  as  an  antidote  to 
the  poison  of  Rhus  toxicodendron,  the  famous  poison  oak,  is  now 
reported  to  be  also  a  valuable  remedy  for  asthma.  Prince  wood 
bark,  a  drug  which  is  ascribed  to  three  different  West  Indian  trees, 
is  spoken  of  as  a  stomachic  tonic,  astringent,  and  febrifuge  ;  the 
rhizome  of  Asarum  Ganadense  as  an  aromatic;  the  seeds  of  Cassia 
occidentalis  as  a  substitute  for  coffee,  and  also  as  a  febrifuge,  purga- 
tive, and  emetic ;  and  the  rhizome  of  Aspidium  marginale  as  a  pro- 
bable  adulterant  of  male  fern.  In  a  report  on  rhatany  from  Ceara, 
Prof.  Fliickiger  clears  up  the  origin  of  the  three  kinds  of  rhatany 
met  with  in  the  European  markets,  and  shows  that  the  root  imported 
from  Ceara  is  no  other  than  the  Para  rhatany.  Dr.  Lamm  has 
made  the  curious  observation  that  the  fresh  bark  of  Rhamnus 
frangula  is  much  weaker  in  its  purgative  action  than  that  which  has 
been  kept  for  a  long  time,  and  thinks  that  the  inefheacy  of  the  fresh 
bark  may  account  for  the  fact  that  this  drug  has  occasionally  lost 
favour  with  the  profession.  The  last  edition  of  the  Norwegian 
Pharmacopoeia  requires  this   bark   to  be  kept  for  twelve  months 
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before  it  is  used  medicinally.  It  is  also  stated  that  the  fresh  bark 
is  liable  to  produce  colic  and  vomiting.  Some  cases  of  accidental 
poisoning  by  the  roots  and  flowers  of  Gytisus  laburnum  show  that 
the  narcotic  properties  of  this  tree  are  by  no  means  confined  to  its 
seeds,  and  induce  Dr.  Vallance  to  think  that  there  are  indications  of 
great  therapeutical  value  in  the  root,  though  he  has  failed  to  find 
any  description  of  its  effects  in  the  books  he  has  consulted.  A  re- 
markable account  of  the  physiological  action  of  coca  leaves,  as 
experienced  by  himself,  is  given  by  Sir  Robert  Christison ;  but  the 
very  favourable  opinion  he  has  formed  as  to  their  power  of  prevent- 
ing fatigue  is  entirely  at  variance  with  the  results  obtained  in  an 
investigation  of  the  same  subject  by  Mr.  Dowdeswell.  Rheum 
officinale  is  once  more  asserted  to  be  at  least  one  of  the  sources  of 
true  rhubarb,  and  is  fully  described  in  a  report  by  Prof.  Fliickiger 
containing  also  an  interesting  sketch  of  the  history  of  the  drug. 
The  results  of  clinical  experiments  with  cota  bark  conducted  by  Dr. 
von  Gietl  fully  establish  its  great  value,  if  not  its  specific  action,  in 
the  treatment  of  diarrhoea  in  its  most  diverse  modifications;  but 
nothing  appears  to  have  been  done  to  confirm  its  reputation  as  a 
remedy  for  gout  and  rheumatism.  A  description  of  this  Bolivian 
drug  is  given  by  Dr.  Hartz  along  with  Dr.  Wiktstein's  report  on  its 
chemical  composition ;  but  its  botanical  source  remains  as  yet  "un- 
ascertained. 

A  number  of  other  drugs  besides  those  already  mentioned  have 
formed  the  objects  of  chemical  and  pharmaceutical  research.  Messrs. 
Jobst  and  Hesse  have  made  a  thorough  examination  of  dita  bark, 
the  produce  of  Ecliites  scholaris,  a  Philippinian  forest  tree  which 
has  acquired  some  reputation  as  an  antipyretic.  They  find  in  it  a 
considerable  amount  of  calcium  oxalate,  a  brown  fatty  acid,  a 
crystallizable  acid,  a  yellowish  brown  flocculent  substance,  some 
fatty  resinous  matter,  and  an  alkaloid  which  they  name  ditamine. 
The  quantity  of  the  latter,  however,  is  so  small  that  they  do  not  attri- 
bute to  it  any  therapeutic  action  the  bark  may  be  found  to  possess. 
The  large  proportion  of  essential  oil  and  tannin  found  in  Myrtus 
communis  leads  Dr.  de  Savignac  to  suppose  that  this  plant  may 
prove  to  be  a  valuable  medicinal  agent,  and  to  suggest  formulae  for 
pharmaceutical  preparation  of  its  leaves,  berries,  and  bark.  On  the 
other  hand,  the  asserted  presence  of  tannin  in  gentian  root  is  dis- 
proved by  Prof.  Maisch,  who  also  records  the  results  of  his  examina- 
tion of  a  number  of  commercial  specimens  of  matico.  Prof.  Wayne 
believes  that  the  essential  oil  of  buchu  contains  a  substance  capable 
of  being  converted  into  salicylic  acid ;  but  though  on  one  occasion  he 
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succeeded  in  producing  this  acid  from  the  oil  named,  he  failed  to  do 
so  in  his  subsequent  experiments.     M.  Roussin  finds  that  the  sweet- 
ness of  liquorice  root  is  not  due  to  glycyrrhizin,  as  was  hitherto 
supposed,  but  to  an  ammoniacal  compound  of  this  substance.     Pure 
glycyrrhizin  is  almost  tasteless,  but  the  ammoniacal  glycyrrhizin,  or 
glycyrrhizate  of  ammonia,  is  so  intensely  sweet  that  in  its  power  of 
masking  the  taste  of  nauseous  medicines  it  is  equal  to  one  hundred 
times  its  weight  of   sugar.     Quinine,   sulphate   of    magnesia,    and 
iodide   of  potassium   are  said  to  lose  most  of  their  taste   by   the 
addition  of  this  substance.      A  most   interesting   reaction   of   the 
colouring    matter   of    Crocus    sativus    has    been    observed   by    Mr. 
Stoddart   while    engaged   in   the   examination    of    some    coloured 
confectionery.     A  weak  infusion    of  saffron    is  decolorized  by  the 
addition  of  dilute  hydrochloric  acid,  and  remains  colourless  upon 
boiling ;  but  if  sugar  be  present,  the  yellow  colour  is  quickly  re- 
stored  on  boiling,  and   is   then   accompanied   by  a  beautiful   red 
fluorescence.      The   extreme   delicacy   of  this    reaction   affords   an 
excellent  test   for  the  recognition  of  the  colouring  matter.     The 
detection    of    foreign    starches   in    arrowroot    by   means    of    dilute 
hydrochloric  acid,  as  recommended  in  the  German  Pharmacopoeia, 
is  proved  to  be  fallacious  by  M.  Calmberg,  who  finds  that   many 
samples  of  undoubtedly  genuine  arrowroot  yield  a  jelly   with  the 
acid.     But  though   the  formation  of  a  jelly  cannot  be  depended 
upon  as  an  indication  of  adulteration,  the  test  is  useful  for  the 
detection    of    potato    starch,    from    which    the    acid    develops    a 
characteristic  odour  resembling  that  of   French  beans.     The  pub- 
lished results  of  Dr.  Paul's  analyses  of  East  Indian  cinchona  barks, 
show  that  cinchona  cultivation  in  India  has  not  yet  been  crowned 
with  anything  like  the  success   achieved  in    Java,    and    that   the 
best  yields  of  quinine  have  been  obtained  from  Cinchona  officinalis. 
Messrs.   Davies  and   Hutchinson  have  confirmed   the  presence  of 
hederic  acid  in  the  berries  of  the  ivy,  but  they  doubt  the  existence 
therein  of  hederine,  the  alkaloid  described  by  MM.  Chevallier  and 
Van  damme.     The  flowers  of  tea,  or  pekoe  flowers,  have  been  de- 
scribed and  examined  by  Mr.  T.  B.  Groves ;  the  bark  of  sambucus 
nigra  by  Dr.  Wittstein  ;    cotton-root  bark  by  Mr.  W.  C.   Staehle  ; 
ginseng  by  Mr.  J.  R,.  Jackson  ;  and  the  bitter  principle  of  dulca- 
mara by  Mr.  E.  Geissler.     Mr.  A.  Hess  has  published  a  report  on 
commercial  varieties  of  scammony  resin ;  and  the  same  service  has 
been  performed  with  regard  to  tacamahac  and  anime  resins  by  Mr. 
J.  B.  Batka. 

Among  the  publications  more  exclusively  connected  with  practical 


INTRODUCTION.  15 

pharmacy,  we  allude  in  the  first  place  to  Mr.  Howie's  elaborate 
reports  on  syrups  of  phosphates.  In  one  of  these  the  author  deals 
with  the  nature  of  the  troublesome  precipitates  so  frequently 
occurring  in  these  preparations,  and  discusses  the  best  means  for 
preventing  their  formation.  In  another  he  shows  the  desirability  of 
fixing  a  standard  for  the  strength  of  compound  syrup  of  phosphates 
(Parrish).  Formulas  for  syrups  of  lactophosphates  and  chlorhydro- 
phosphates  of  lime  and  iron  are  given  by  Dr.  Jehl,  and  one  for 
syrup  of  phosphates  of  iron,  quinine,  and  strychnine,  by  Mr.  J.  W. 
Watts.  The  administration  of  phosphorus  has  received  the  attention 
of  M.  Mehu,  Mr.  Lilly,  Mr.  Addington,  Mr.  Walling,  and  Mr.  Haffen- 
den.  While  the  majority  of  these  writers  suggest  new  formulae  for 
phosphorus  pills,  one  of  them  entirely  discards  the  use  of  solid 
phosphorus,  and  argues  in  favour  of  non-saturated  solutions,  which, 
in  his  opinion,  alone  present  the  phosphorus  in  an  extreme  state  of 
division,  and  allow  of  a  definite  and  regular  administration.  An 
examination  of  a  number  of  trade  specimens  of  pilula  hyclrargyri  by 
Mr.  Senier  leads  to  the  conclusion  that  the  proportion  of  mercurous 
and  mercuric  oxides  contained  in  the  mass  increases  with  its  age, 
and  that  the  medicinal  efficacy  of  these  pills  is  probably  as  variable 
as  their  chemical  composition.  A  soluble  mercuric  albuminate  for 
subcutaneous  injections  is  recommended  by  Professor  Bamberger. 
Mr.  Deane  suggests  a  new  formula  for  blistering  liquid,  substituting 
acetic  ether  for  acetic  acid.  Mr.  Barnes  proposes  the  use  of  glacial 
acetic  acid  as  a  means  of  preparing  solutions  of  alkaloids  in  oil 
when  required  for  liniments,  and  gives  the  proportions  in  which  a 
number  of  fixed  and  volatile  oils  unite  with  the  acid.  A  mixture 
of  Canada  balsam,  yellow  wax,  and  turpentine,  is  preferred  by  Mr. 
Gerrard  to  the  officinal  basis  for  cantharides  plaster,  owing  to  its 
greater  adhesiveness  and  flexibility.  Vaseline,  or  petroleum  jelly,  a 
preparation  obtained  from  the  residue  of  the  distillation  of  American 
petroleum,  finds  much  favour  as  a  basis  for  ointments.  It  is  bland, 
inodorous,  unchangeable,  and  indifferent  to  reagents,  and  therefore 
promises  to  receive  many  applications  in  pharmacy.  Its  chemical 
examination  by  Mr.  Moss  shows  it  to  be  a  mixture  of  paraffins.  Cos- 
moline,  a  body  which  was  first  brought  under  the  notice  of  the  pro- 
fession by  Dr.  A.  W.  Miller,  has  been  the  subject  of  an  investigation 
by  Mr.  Naylor,  from  which  it  appears  that  this  substance  too  must 
be  regarded  as  a  mixture  of  paraffins.  Mustard  oil  is  recommended 
by  Mr.  Rother  as  a  substitute  for  lard  and  olive  oil,  on  account  of 
its  emollient  and  non- drying  nature,  and  its  comparative  insuscepti- 
bility of  rancidifi cation.    A  glycerinum  cinchonce  is  proposed  by  Mr.  F. 
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Andrews,  on  the  strength  of  experiments  which  clearly  establish 
the  peculiar  suitability  of  glycerin  as  a  solvent  of  the  active  princi- 
ples of  the  bark.  Mr.  Proctor's  examination  of  several  specimens 
of  liquid  extract  of  pareira  exhibits  a  considerable  amount  of  varia- 
tion in  the  strength  of  this  preparation,  due  mainly  to  differences 
in  the  degree  of  comminution  of  the  root  employed.  An  extension 
of  such  experiments  to  other  officinal  preparations  would  probably 
reveal  the  fact  that  the  cases  in  which  the  same  cause  of  unequal 
and  imperfect  exhaustion  leads  to  similar  unsatisfactory  results  are 
more  numerous  than  is  generally  supposed. 

As  in  previous  years,  the  abstracts  of  researches  connected  with 
pharmaceutical  chemistry,  materia  medica,  and  pharmacy,  contained 
in  the  Year-Booh,  are  again  supplemented  by  a  selection  of  Notes 
and  Formulae  which,  we  trust,  will  be  welcome  to  the  readers. 
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PHARMACEUTICAL   CHEMISTRY. 

Gallium,  a  New  Element.  M.  Lecocq  de  Boisbaudran. 
(Conrptes  Bendus,  lxxxi.,  494.)  The  author  discovered  a  new 
elementary  substance  during  an  examination  of  a  specimen  of 
blende  from  the  Pierrefitte  mine,  Angelis  Valley,  in  the  Pyrenees, 
and  communicated  an  account  of  its  chemical  and  spectroscopical 
characters  to  the  French  Academy. 

Metallic  zinc  precipitates  gallium  as  oxide  from  a  solution  con- 
taining chlorides  and  sulphates.  Ammonia,  when  added  in  small 
quantity  to  a  solution  of  the  chloride,  produces  a  white  precipitate 
which  is  readily  soluble  in  an  excess.  From  a  solution  contain- 
ing an  excess  of  chloride  of  zinc,  ammonia  precipitates  the  gal- 
lium before  the  zinc  ;  so  that  the  former  can  be  accumulated  in  the 
precipitate  by  partial  precipitation.  The  oxide  dissolves  in  an 
excess  of  ammonium  carbonate  at  the  same  time  as  the  oxide  of 
zinc.  Sulphydrate  of  ammonium  produces  a  white  precipitate 
which  is  insoluble  in  an  excess  of  the  reagent.  From  a  mixture 
containing  a  large  excess  of  chloride  of  zinc,  the  sulphide  of  gallium 
is  precipitated  with  the  first  portions  of  the  sulphide  of  zinc.  Solu- 
tions of  gallium  salts  are  precipitated  by  sulphuretted  hydrogen  in 
the  presence  of  ammonium  acetate  and  free  acetic  acid.  In  presence 
of  zinc  the  new  element  is  concentrated  in  the  first  portion  of  the 
precipitate.  Solutions  acidified  by  hydrochloric  acid  are  not  pre- 
cipitated by  sulphuretted  hydrogen.  Upon  heating  hydrated  chloride 
of  zinc  containing  traces  of  this  new  element  to  a  temperature  at 
which  a  little  oxychloride  is  formed,  all  the  gallium  is  rendered 
insoluble,  being  probably  converted  into  oxychloride.  The  com- 
pound thus  produced  is  readily  soluble,  however,  in  hydrochloric 
acid.  With  the  electric  spark  the  chloride  produces  a  spectrum 
composed  of  a  distinct  narrow  violet  line  situated  near  to  417  upon 
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the  scale  of  wave  lengths,  and  a  very  feeble  line  about  404.  The 
line  417  is  also  produced  in  a  gas  flame,  but  more  feebly  than  with 
the  electric  spark.  With  a  spark  of  medium  length,  the  spectrum 
is  more  brilliant  than  with  a  short  one. 

Emetine.  A.  Glenard.  (Journ.  de  Pharm.  et  de  Chim.,  xxii., 
178.)  The  author  communicates  to  the  French  Academy  the  results 
of  his  researches  on  emetine,  comprising  a  new  process  for  the  ex- 
traction of  the  alkaloid,  a  method  of  preparing  a  crystallized  hydro- 
chlorate,  and  a  chemical  analysis  of  both  substances.  To  extract 
the  alkaloid  the  ipecacuanha  root  is  exhausted  with  cold  water 
acidulated  with  dilute  sulphuric  acid,  the  solution  precipitated  by 
an  excess  of  lime,  and  the  precipitate  treated  with  ether.  Upon 
evaporating  the  ethereal  solution  to  dryness,  treating  the  residue 
with  acidulated  water,  and  then  precipitating  by  ammonia,  emetine 
is  obtained  in  a  colourless  and  almost  pure  condition.  The  ethereal 
solution,  when  shaken  with  water  acidulated  by  hydrochloric  acid, 
yields  an  acid  solution  which,  upon  evaporation  and  cooling,  forms 
a  solid  crystalline  mass  consisting  of  bundles  of  delicate  needles,  and 
these,  after  separation  from  the  mother  liquor,  can  be  obtained  in  a 
pure  state  by  recrystallization  from  water.  The  prevailing  notion 
that  emetine  is  incapable  of  forming  crystallizable  salts  is  thus 
proved  to  be  erroneous  by  the  author's  investigation.  From  a  solu- 
tion of  these  crystals  perfectly  pure  emetine  can  be  obtained  by 
precipitation  with  an  alkali.  The  precipitation  by  ammonia,  how- 
ever, is  never  complete,  and  the  quantity  of  the  precipitate  is  less  in 
proportion  as  the  salt  used  is  more  acid.  This  the  author  attributes 
to  the  power  of  emetine  to  decompose  ammonium  chloride,  and 
gives  experimental  proof  of  the  correctness  of  this  view.  He  be- 
lieves the  decomposition  of  ammonium  chloride  by  an  organic  alka- 
loid is  a  feature  hitherto  overlooked,  and  states  that  it  is  not  con- 
fined to  emetine,  since  he  obtained  similar  results  with  quinine. 

The  ultimate  analysis  of  pure  emetine  and  its  hydrochlorate  (both 
dried  at  110°  C.)  gave  the  following  numbers  : — 

Emetine.  Hydrochlorate  of  Emetine. 

C   =   72-25  C   =   63-00 

H  =     8-61  H  =     8-15 

N  =     5-36  N  =     4-75 

O  =  13-78  O  =  11-64 

CI  =  12-46 

which  lead  to  the  formula?  Cs0  H22  N  04  and  C30  H22  N  04,  H  CI. 

Estimation  of  Caffeine.  A.  Commaille.  {Journ.  de  Pharm. 
aVAnvers,  1876,  121.)  The  author  proposes  the  following  as  a  reli- 
able method  for  estimating  caffeine. 
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Five  grams  of  finely  powdered  and  carefully  sifted  coffee  are 
made  into  a  hard  paste  with  one  gram  of  calcined  magnesia.  This 
mixture  when  exposed  to  the  air  rapidly  turns  yellow,  and  after- 
wards assumes  a  green  colour.  After  it  has  been  allowed  to  stand 
for  twenty-four  hours,  it  is  exsiccated  on  a  water-bath  and  then 
powdered  and  sifted.  The  green  powder  thus  obtained  is  intro- 
duced into  a  small  flask,  connected  with  a  Liebig's  condenser,  and 
boiled  three  successive  times  with  100  grams  of  anhydrous  chloro- 
form on  a  water-bath,  each  time  for  half  an  hour,  the  condenser 
being  so  placed  that  the  distilling  chloroform  flows  back  into  the 
flask.  The  cool  solution  is  filtered  into  a  flask  having  a  neck  of  the 
same  diameter  as  the  one  previously  used,  and  the  chloroform  re- 
covered from  the  filtrate  by  distillation.  The  residue  is  then 
thoroughly  dried  by  heating  the  open  flask  on  a  water-bath  while 
blowing  air  through  it  with  a  small  pair  of  bellows.  What  nowr 
remains  is  a  voluminous  and  almost  colourless  substance  composed 
of  fatty  matter  and  caffeine,  the  latter  of  which  crystallizes  in  long 
needles  on  the  side  of  the  flask.  The  contents  of  the  flask  are  then 
heated  with  water,  and  ten  grams  of  powdered  glass,  which  have  been 
previously  washed  with  dilute  hydrochloric  acid,  are  added,  the  mix- 
ture being  well  agitated  all  the  time.  As  soon  as  the  water  boils  the 
flask  is  closed  with  a  cork  and  shaken  vigorously ;  the  sides  thus  be- 
come quite  clear  and  the  fatty  matter  attaches  itself  to  the  powdered 
glass  in  the  shape  of  small  globules.  The  solution  is  poured  upon 
a  wet  filter,  and  the  residue  completely  exhausted  by  repeated  boiling 
with  fresh  quantities  of  water.  On  evaporating  the  united  filtrates 
in  a  tared  capsule,  pure  caffeine  is  left  in  the  form  of  white  crystals. 

The  Solubility  of  Caffeine.  A.  Commaille.  (Journ.  de  Pharm. 
d'Anvers,  1876,  123.)  Authors  do  not  agree  about  the  solubility 
of  caffeine.  Pfoff  considers  it  insoluble  in  ether,  but  most  authors 
give  1/194  as  the  proportion  of  its  solubility  in  this  liquid.  It  is 
said  to  be  soluble  in  98  parts  of  water  and  97  of  alcohol,  while 
chloroform  is  generally  admitted  to  be  its  best  solvent. 

The  following  are  the  results  obtained  by  repeated  experiments 
with  very  white  caffeine,  perfectly  crystallized,  and  extracted  from 
tea. 

In  the  cold  chloroform  is  the  best  solvent,  but  hot  water  takes  up 
the  alkaloid  much  more  freely  than  hot  chloroform  ;  thus,  at  65° 
water  dissolves  readily  50  per  cent,  of  caffeine,  whereas  chloroform 
only  dissolves  20  per  cent.  The  numbers  found  by  the  author  differ 
altogether  from  those  generally  admitted.  Thus,  he  found  the  solu- 
bility in  water  to  be  1/68  instead  of  1/98,  in  alcohol  1/164  instead  of 
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1/97,  and  in  ether  1/2288  instead  of  1/194.  He  supposes  the  differ- 
ences to  have  arisen  from  the  fact  of  impure  caffeine  or  impure 
solvents  having  been  used. 

The  following  table  shows  the  results  obtained  by  him  : — 
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The  Fusing  Point  of  Caffeine.  A.  Commaille.  (Joum.  de 
Pharm.  d'Anveis,  1876,  124.)  It  is  generally  asserted  that  caffeine 
fuses  at  178°  and  sublimes  at  185°.  Others  give  177°  and  180°  as 
its  fusing  point,  and  Strecker  alone  states  it  to  be  as  high  as  234°- 
235°  (Ann.  de  Chim.  et  de  Phys.,  1861,  363).  The  temperature  at 
which  this  substance  sublimes  is  also  variously  given  as  178°  and 
384°  (Pelouze  and  Fremy).  As  none  of  the  investigators  has  stated 
which  thermometric  scale  he  has  employed,  it  is  generally  presumed 
that  the  numbers  given  refer  to  the  centigrade  scale.  M.  Commaille 
feels  sure,  however,  that  the  numbers  178-180  represent  degrees 
Reaumur,  for  as  such  they  approach  the  numbers  found  by  Strecker 
(234°-235°  C).  In  order  to  reinvestigate  the  subject  he  has  made 
numerous  experiments  with  two  samples  of  crystallized  and  per- 
fectly white  caffeine,  prepared  from  tea  and  coffee  respectively.  He 
finds  that  at  178°  C.  there  is  no  appearance  of  fusion.  At  180°-182° 
a  slight  sublimation  takes  place  in  the  cold  part  of  the  narrow  tubes, 
and  this  increases  until  the  fusing  point  is  reached.  According  to 
his  experiments,  which  were  conducted  with  great  care,  the  exact 
fusing  point  of  both  caffeines  is  228-3°  C,  or  182-6°  Reaumur.  At 
this  temperature  caffeine  does  not  boil,  though  it  readily  sublimes. 

*  The  water  was  not  used  at  the  boiling  point,  but  at  65°. 
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The  author  has  not  determined  its  boiling  point,  and  is  therefore 
not  in  a  position  to  say  whether  the  highest  number  given  by  other 
investigators  (384°)  represents  degrees  centigrade  or  Reaumur. 

Amygdalin.  E.  Lehmann.  (Proc.  Amer.  Pharm.  Ass.,  1875, 
437.)  The  author  has  isolated  the  amygdalin  from  cherry,  plum, 
peach,  and  apple  kernels  ;  from  the  leaves  of  the  cherry  laurel,  and 
from  the  bark  of  Rhamrius  frangula,  with  a  view  to  determine  the 
amygdalins  so  obtained  with  the  amygdalin  from  bitter  almonds. 
In  his  very  comprehensive  paper,  the  author  reviews  the  various 
methods  of  preparing  amygdalin  both  in  the  crystalline  and 
amorphous  condition.  He  finds  the  method  of  Liebig  and  Woeher 
the  best  for  obtaining  the  crystalline  amygdalin  when  the  fixed  oil 
is  first  removed  by  means  of  petroleum  benzin.  The  method  con- 
sists in  boiling  the  substance  with  strong  alcohol  (94  to  95  per  cent.) 
twice  successively,  concentrating  to  about  one-half  or  one-sixth  of 
its  volume,  and  adding  ether,  which  precipitates  the  amygdalin  and 
serves  the  purpose  of  removing  any  fixed  oil  still  adhering.  The 
precipitated  amygdalin  is  recrystallized  from  absolute  alcohol.  The 
author  lays  special  stress  on  the  complete  exhaustion  of  the  fixed 
oil  from  the  substance,  and  the  use  of  very  strong  alcohol  to  exhaust, 
thereby  taking  up,  along  with  the  amygdalin,  only  a  minimum  of 
sugar.  From  bitter  almonds  he  obtained  2  5  per  cent.  ;  from 
cherry  kernels,  082  per  cent. ;  from  plum  kernels,  0*96  per  cent.  ; 
from  apple  seeds,  060  per  cent. ;  from  peach  kernels,  2*35  per 
cent,  of  well  crystallized  amygdalin.  From  the  cherry  laurel 
leaves  and  the  bark  of  Rhammis  frangula  he  obtained  respect- 
ively, 1*38  per  cent,  and  0"7  per  cent,  amorphous  amygdalin, 
and  he  was  unable  to  obtain  either  in  a  perfectly  dry  condition. 
During  the  preparation  of  amygdalin  from  the  last  two  named 
sources,  he  observed  the  alcohol  distillate  possessed  an  odour  re- 
sembling, but  not  identical  with,  oil  of  bitter  almonds.  With  delicate 
reagents  he  proved  the  presence  of  hydrocyanic  acid,  which  sub- 
stantiates the  assertion,  previously  made  by  Winkler  and  Simon, 
that  these  substances  contained  hydrocyanic  acid  ready  formed. 

The  amygdalin  obtained  by  the  author  from  cherry,  plum,  apple, 
and  peach  kernels,  was  found  by  the  author  to  possess  identical  pro- 
perties with  the  amygdalin  from  bitter  almonds  ;  possessing  the  same 
crystalline  form,  the  same  melting  point,  the  same  relation  to  sol- 
vents, and  the  same  behaviour  to  reagents.  With  the  exception  of 
amygdalin  from  peach  kernels,  which  was  not  obtained  in  sufficient 
quantities  to  subject  to  ultimate  analysis,  they  were  found  to  con- 
tain  C40  H27  N  Ooo,   corresponding   to    anhydrous  amygdalin.     The 
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cherry  kernel  anrygdalin  of  O.  Michelson,  which  has  the  formula 
C20  H38N  012  (0-16),  evidently  is  a  hydrate  containing  one  equi- 
valent more  of  water. 

The  amorphous  amygdalin  of  the  cherry  laurel  leaves  and  the  buck- 
thorn bark  was  obtained  by  the  author  by  Simon's  method,  slightly 
modified.  It  is  more  readily  obtained  pure  from  the  dried  than 
from  the  recent  buckthorn  bark.  A  tincture  is  made  by  boiling  the 
substance  with  absolute  alcohol  (Simon  used  cold  ordinary  alcohol), 
which  is  then  agitated  with  oxide  of  lead,  and  evaporated  to  dry- 
ness. The  amorphous  amygdalins,  as  obtained  from  the  two  sources, 
are  so  nearly  alike  that  the  author  considers  them  identical.  Amor- 
phous amygdalin  cannot  be  perfectly  decolorized  with  animal  char- 
coaj.  When  dried  under  the  receiver  of  an  air  pump  over  sulphuric 
acid,  it  forms  a  brittle,  light  yellow,  transparent,  resin-like  mass, 
which  when  heated  to  100°  C.  ( =  212°  F.)  becomes  dark  brown. 
When  dissolved  in  boiling  alcohol  and  precipitated  with  ether,  it 
separates  in  the  form  of  a  flaky  mass  which,  under  the  microscope, 
has  the  appearance  of  non- crystalline  granules.  It  is  exceedingly 
hygroscopic,  and  cannot  be  completely  deprived  of  water.  Its  taste 
is  peculiar,  strongly  and  purely  bitter,  like  salicin ;  it  is  odourless, 
soluble  in  water  in  all  proportions,  sparingly  soluble  in  cold  alcohol, 
freely  soluble  in  boiling  alcohol,  and  insoluble  in  ether.  Subjected  to 
dialysis  it  proves  to  be  a  crystalloid,  notwithstanding  that  it  has  not 
yet  been  obtained  in  other  than  the  amorphous  form.  As  obtained 
in  various  conditions  of  dryness,  its  formula  corresponds  to  the 
formula  for  one  equivalent  of  amygdalin,  one  equivalent  of  amyg- 
dalinic  acid  and  water.  Its  characters  are,  however,  so  distinct  from 
the  crystalline  amygdalin,  that  the  author  is  not  prepared  to  regard 
it  a  compound  of  amygdalinic  acid  and  amygdalin,  but  proposes  to 
name  it  "laurocerasin." 

The  author  in  connection  with  his  experiments  has  observed  that 
the  substances  containing  crystalline  amygdalin  always  contain 
crystallizable  cane-sugar,  whereas  those  containing  the  amorphous 
amygdalin  contain  only  glucose,  and  that  in  small  quantity.  The 
former  also  contain  large  percentages  of  fixed  oil,  whereas  the  latter 
contain  but  small  quantities  of  fatty  substances. 

The  Synthesis  of  Camphor.  J.  Eibau.  (Repertoire  de  Pharm., 
iii.,  385 ;  Pharm.  Joum.,  3rd  series,  vi.,  64.)  Conversion  of  Laurel 
Camphor  into  Camphene. — To  effect  this  transformation,  the  author 
first  converted  camphor  (C10H16  0)  into  borneol  (C10  H18  0),  by  the 
process  of  M.  Baubigny.  The  rotatory  power  of  the  body  obtained 
was  but  [a]  -  +  2*6°,  whilst  the  camphor  from  which  it  was  generated 


PHARMACEUTICAL    CHEMISTRY.  <ZO 

possessed  the  normal  rotatory  power.  By  heating  to  100°  C,  with 
fuming  hydrochloric  acid,  the  borneol  was  transformed  into  a 
hydrochloric  ether  (O10  H16  H  CI),  the  rotatory  power  of  which  was 
absolutely  nil.  The  modifying  action  of  the  hydracid  had  produced 
this  loss  of  power.  The  hydrochloric  ether  resembled  in  its  appear- 
ance and  properties  the  hydrochlorates  of  camphenes.  It  melted  in 
hydrochloric  gas  at  145°  C.  ;  it  yielded,  although  slowly,  a  portion 
of  its  hydracid  to  cold  water ;  and  it  was  rapidly  decomposed  by 
water  at  100°  C,  with- regeneration  of  a  camphene  (C10H16),  which 
the  author  calls  "  borneo-camphene,"  in  reference  to  its  origin. 

Bomeo-Camphene. — The  decomposition  of  the  hydrochloric  ether  of 
borneol  by  water  yields  only  a  small  proportion  of  the  carbide  sought. 

The  transformation  upon  a  larger  scale  may  be  thus  obtained. 

The  borneo-camphene  is  a  solid  crystalline  hydrocarbon,  which 
boils  at  157°  C.  (corrected),  melts  at  47°  C,  and  corresponds  to  the 
formula  C10H16.  It  yields,  when  treated  with  hydrochloric  acid, 
monohydrochlorate  of  camphene,  which  possesses  the  characters  of 
the  hydrochlorates  of  camphenes,  and  melts  in  the  hydrochloric  gas 
at  145°  C. 

The  reactions  by  which  laurel  camphor  is  thus  converted  into  a 
hydrocarbon,  represented  by  the  formula  C10  H16,  and  like  itself 
crystalline,  are  represented  by  the  following  equations  : — 

Cio  H16  0  +  H2  =  C10  H18  0  ; 

C10H18O  +  HCl  =  C10H16,HCl  +  H2O; 

C10  H16  H  CI  +  K  0  H  =  C10  H16  +  K  CI  +  H2  0. 

Conversion  of  Camphenes  into  Camphor. — In  1832  Dumas  indi- 
cated the  relations  which  should  unite  camphor  with  the  hydro- 
carbons C]0  H16.  Berthelot,  who  discovered  the  first  camphenes, 
showed  that,  when  oxidized  by  the  action  of  platinum  black,  they 
were  changed  into  a  volatile  crystalline  substance,  possessing  the 
odour  of  camphor.  Later,  he  noticed  the  fact  that  camphene  could 
be  changed  into  camphor  by  the  action  of  crystallized  chromic 
acid  moistened  with  water,  but  he  did  not  closely  investigate  the 
action  or  determine  the  rotatory  power.  The  author,  therefore, 
thought  fresh  proofs  were  necessary  to  satisfy  chemists  on  this 
point.  The  conversion  of  laurel  camphor  into  camphene,  by  the 
analytical  method  above  described,  lent  considerable  support  to  the 
opinion  that  camphenes  could  be  used  as  generators  of  camphor. 
This  view  has  been  confirmed  by  the  author  in  effecting  syntheti- 
cally the  transformation  of  camphene  into  camphor  and  then  into 
camphoric  acid. 
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The  plan  adopted  by  the  author  was  to  oxidize  the  active  levogyre 
camphene  derived  from  French  oil  of  turpentine,  by  means  of  a 
mixture  of  bichromate  of  potash  and  dilute  sulphuric  acid,  employ- 
ing the  latter  in  proportion  insufficient  to  saturate  the  oxides 
formed  during  the  reaction.  The  mixture  was  heated  in  a  flask 
surmounted  by  a  wide  tube.  The  oxidation  was  effected  without 
violence,  the  hydrocarbon  continually  running  back  in  the  liquid 
state  to  the  surface  of  the  oxydizing  bath.  After  some  hours  a 
crystallization  of  camphor  appeared  upon  the  cooler  parts  of  the 
apparatus,  this  body  being  non-fusible  at  100°  C,  no  longer  melted 
and  ran  back  into  the  flask.  After  fifteen  or  sixteen  hours  the 
operation  was  terminated.  A  current  of  steam  was  passed  into  the 
flask,  when  the  camphor  distilled  over  with  it  acetic  acid  formed  by 
oxidation.  The  camphor  was  washed  with  an  alkaline  solution, 
pressed,  and  then  submitted  to  a  series  of  fractional  distillations, 
collecting  each  time  the  portions  remaining  in  the  retort  at  above 
204°  C.  The  unattacked  camphene  passed  over  in  the  more 
volatile  portion.  The  residues  of  distillation,  sublimed  at  100°  C. 
with  lime,  constituted  the  camphor  sought.  If  it  still  contained 
traces  of  an  oily  body,  having  a  boiling  point  superior  to  that  of 
the  camphor  formed,  these  were  removed  by  dissolving  in  nitric 
acid,  precipitating  by  water,  and  subliming  with  lime.  The  body  so 
obtained  was  true  camphor,  giving  upon  analysis : — 

I.  II.  Calculated. 

C     .                          78-58  78-63  78  -95 

H    .                          10-64  10-61  10-52 

O     .                          10-78  10-76  10-53 

It  possesses  the  penetrating  odour  and  appearance  of  camphor. 
It  melts  at  172°  C.  (corrected),  other  authors  giving  175°  C.  as 
the  fusing  point  of  ordinary  camphor.  Its  rotatory  power  is 
[a]  =  -  13- 7°.  This  rotation  is  in  an  inverse  direction  to  that  of 
ordinary  camphor  obtained  from  matricaria,  but  not  so  intense. 
This  direction  of  the  deviation  of  synthetic  camphor  presents  a 
certain  interest.  The  addition  of  H  CI  to  the  molecule  of  levogyre 
camphene  produced  a  dextrogyre  hydrochlorate,  and  it  might  have 
been  expected  that  the  addition  of  O  to  this  molecule  would  pro- 
duce a  change  of  direction,  but  it  does  not.  This  would  appear  to 
indicate  that,  to  obtain  a  camphor  deviating  in  the  same  direction 
as  the  laurel  camphor,  it  would  be  necessary  to  operate  with  the 
dextrogyre  camphene  derived  from  English  oil  of  turpentine 
rotating  in  the  same  direction. 

Finally,  the  author  converted  the  camphor  thus  obtained  syn- 
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thetically  into  camphoric  acid  in  the  ordinary  way.  It  was  purified 
by  changing  it  into  anhydrous  acid,  and  then  regenerating  it  by  the 
action  of  a  boiling  alkali.  After  several  crystallizations  from  water, 
it  yielded  upon  analysis  : — 

Experiment      .         C  59'93     .     H  8-10     .     0  31-97 
Calculated        .        C  60-00    .    H  8-00     .     O  32-00 

The  rotatory  power  of  this  camphoric  acid  is  [a]  =  —  6*5°.  Its 
fusing  point  lies  between  197°  and  198°  C.  (corrected)  ;  175°  C,  the 
point  given  by  other  authors,  M.  Ribau  considers  to  be  much  too 
low. 

Thermic  Researches  on  Citric  Acid.  MM.  Berthelot  and 
Louguinine.  (Comptes  Eendus,  Nov.  22,  1875;  Ghem.  News, 
xxxii.,  302.)  The  authors  conclude  that  one  molecule  of  citric  acid 
dissolved,  C12H8Ou  =  192  grams,  disengages  in  presence  of  three 
equivalents  of  soda  (Na  O  =  31  grams)  an  amount  of  heat  almost 
triple  that  which  one  molecule  of  acetic  acid  would  develope.  This 
is  a  characteristic  property  of  the  tribasic  acids,  of  which  one 
molecule  is  equivalent  to  three  monobasic  molecules.  The  three 
equivalents  of  soda,  successively  added,  disengage  amounts  of  heat 
nearly  alike,  which  signifies  that  the  formation  of  acid  citrates  by 
means  of  a  tribasic  citrate  and  free  acid  only  brings  very  small 
quantities  of  heat  into  play.  The  same  thing  occurs  with  the  acid 
oxalates,  tartrates,  acetates,  and  valerianates.  Bat  in  these  two  latter 
salts  the  resulting  phenomenon  is  a  liberation  of  heat ;  whilst  in  the 
oxalates,  tartrates,  and  citrates,  there  is  a  slight  absorption.  In 
presence  of  a  suitable  quantity  of  water,  the  heat  disengaged  is  not 
notably  increased  by  the  presence  of  an  excess  of  base  greater  than 
three  equivalents ;  but  the  heat  varies  very  sensibly,  on  the  other 
hand,  if  this  excess  of  base  is  employed  in  more  concentrated  solu- 
tions. This  is  a  result  foreseen  by  theory,  for  citric  acid  is  a 
body  of  mixed  function — tribasic  acid,  and  mono-atomic  alcohol, 
C12  H6  (H2  02)  (04)3.  By  reason  of  the  stability  of  tribasic 
alkaline  citrates,  citric  acid  may  be  titrated  in  a  closely  approxi- 
mate manner  by  employing  baryta  and  litmus  (Ann.  de  Ghim.  et 
Phys.,  lxv.,  402).  The  authors  examine,  further,  the  behaviour 
of  water  with  citrates  ;  of  citric  acid  with  ammonia,  baryta,  and 
with  two  successive  bases  ;  and  the  action  of  acids  upon  citrates. 

Estimation  of  Phosphoric  Acid.  E.  W.  Parnell.  (Ghem.  News, 
xxxii.,  223.)  Mr.  Ogilvie  seems  quite  to  have  established  the  fact 
that  accurate  estimations  of  phosphoric  acid  by  precipitation  with 
magnesia  cannot  be  effected  in  the  presence  of  notable  quantities  of 
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some  salts  of  ammonia,  especially  the  citrate  and  oxalate,  and  that 
even  a  large  proportion  of  chloride  is  objectionable. 

The  writer  does  not  agree  with  Mr.  Ogilvie  in  considering  that 
it  is  impossible  to  obtain  an  accurate  result  unless  a  large  excess  of 
the  precipitant  be  avoided.  According  to  his  experience  the  purity 
of  the  precipitated  double  salt  depends,  not  on  the  proportion  of 
magnesia  employed,  but  on  the  strength  of  the  solutions  and  the 
manner  in  which  the  precipitation  is  conducted.  If  the  solutions 
be  not  too  concentrated,  and  the  magnesia  mixture  be  added  slowly, 
with  constant  stirring,  the  analyst  need  never  fear  that  an  excess  of 
base  is  carried  down  ;•  on  the  other  hand,  if  the  reverse  be  the  case, 
an  impure  precipitate  may  be  obtained  with  only  a  small  excess  of 
magnesia. 

The  following  are  a  series  of  estimations  of  phosphoric  acid  in 
which  varying  quantities  of  "  magnesia  mixture  "  were  employed, 
other  conditions  being  the  same.  To  measured  quantities  of  a 
solution  of  phosphate  of  soda,  a  small  quantity  of  chloride  of  am- 
monium and  ammonia  were  added,  the  resulting  mixture  diluted  to 
about  100°  c.c,  and  then  gradually  mixed  with  a  measured  quantity 
of  the  magnesia  mixture,  with  constant  stirring.  The  precipitates, 
after  standing,  were  filtered  off  over  a  vacuum,  so  as  to  effect  the 
washing  with  a  minimum  amount  of  ammonia  water,  for  which  the 
usual  allowance  was  made.  The  figures  under  "  magnesia  mixture  " 
represent  the  proportion  to  that  necessary  to  exactly  precipitate  the 
phosphoric  acid. 


Phosphate  Solution.         Magnesia  Mixture. 

Mg2  Ps  O7  Gram 

25  cc.      . 

1-2         .         .                  0-2021 

25  „ 

1-2 

0-2024 

25  „        .         . 

1-4 

0-2030 

25  „        .         . 

1-4 

0-2023 

25  .,        .         . 

1-8 

0-2022 

25  „       .         .         . 

2-0 

0-2025 

25  „        .         . 

2-5 

0-2025 

25  „        .         .         . 

3-2 

0-2021 

The  solution  before  precipitation  should  not  contain  much  more 
than  Ol  gram  of  P2  05  per  100  c.c.  The  writer  prefers  a  "  magnesia 
mixture  "  of  such  strength  as  would  yield  about  0"02  gram  of 
Mg2  P2  07  per  c.c.  Mr.  Ogilvie's  solution  is  about  three  times  as 
strong  as  this. 

The  Action  of  Dilute  Nitric  Acid  on  Brucine.  A.  J.  Cownley. 
(Pharm.  Journ.,  3rd  series,  vi.,  841.)  The  author  has  reinvestigated 
the  reaction  of  dilute  nitric  acid  with  brucine,   which  Prof.  Son- 
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nenschein  had  stated  to  result  in  the  conversion  of  this  alkaloid  into 
strychnine  (see  "  Year-Book  of  Pharmacy,"  1875,  p.  22). 

The  following  experiments  prove  Prof.  Sonnenschein's  view  to  be 
untenable  : — 

1.  One  gram  of  pure  brucine  was  treated  with  four  c.c.  of  nitric 
acid,  sp.  gr.  1180  (  =  about  25  per  cent.  N~2  05).  The  mixture  was 
heated  on  the  water- bath;  evolution  of  gas  ensued,  which  pre- 
cipitated ammoniacal  baric  chloride.  On  concentration  the  red 
colour  disappeared,  whilst  at  the  same  time  yellow  crystals  were 
deposited,  leaving  the  supernatant  liquid  faintly  yellow.  The  crystals 
were  obtained  in  solution  by  diluting  with  water  and  boiling. 
Caustic  potash  was  then  gradually  added,  until  a  large  excess  was 
present ;  this  caused  no  precipitation  of  alkaloid.  After  shaking 
the  alkaline  liquid  with  60  c.c.  of  ether,  and  allowing  it  to  stand  for 
some  time,  the  colourless  ethereal  layer  was  separated  from  the 
reddish  brown  alkaline  solution  and  evaporated  to  dryness,  but  no 
residue  was  left. 

2.  Proceeded  in  the  same  manner  as  before,  until  the  yellow 
crystals  were  in  solution.  The  solution  was  neutralized  with 
caustic  potash,  concentrated  and  cooled,  with  the  object  of  pro- 
ducing crystalline  nitrate  ;  no  crystals  formed. 

3.  2  c.c.  of  acid  of  1054  sp.  gr.  (  =  about  775  percent.  N"2  05) 
were  used  with  '5  gram  of  brucine,  following  the  method  described 
in  No.  1,  so  far  as  concerns  the  action  of  the  acid.  The  supernatant 
liquid  being  decanted  from  the  crystals  was  by  itself  shaken  with 
caustic  potash  and  ether,  but  the  alkali  caused  no  precipitation. 
Caustic  potash  solution  was  poured  on  the  crystals  to  a  decided 
alkaline  reaction,  when  they  dissolved  to  a  yellow  coloured  solution, 
and  this  solution  having  been  added  to  the  first,  the  ethereal  layer 
of  the  mixture  gave  no  residue  on  evaporation.  Having  thus, 
with  acid  of  moderate  strength,  obtained  results  discordant  with 
those  given  in  the  original  paper,  it  was  considered  necessary  in 
the  next  experiments  to  take  acid  of  extreme  degrees  of  specific 
gravity. 

4.  (a)  Acid  of  1360  sp.  gr.  (  =  about  50  per  cent.  N2  05),  taking 
»5  gram  of  brucine  and  2  c.c.  of  acid.  The  same  result  followed  as 
in  the  other  experiments,  i.e.,  no  precipitation  of  alkaloid  and  no 
ethereal  residue. 

(b)  Acid  of  1035  sp.  gr.  (  =  about  5J  per  cent.  N2  05),  taking 
•5  gram  of  brucine  and  2'5  c.c.  of  acid.  The  solution,  after  gentle 
water-bath  heat,  became  yellow  ;  concentration  produced  the  blood- 
red  colour,  but  no  crystals  formed.     The  solution  was  shaken  with 
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ether  and  caustic  potash  as  before.  The  alkali  caused  a  precipita- 
tion of  alkaloid,  soluble  in  large  excess  of  ether  ;  the  alkaline  liquid 
was  of  a  dark  reddish  brown. 

The  ethereal  residue  consisted  of  a  crystalline  alkaloid  and  a 
white  resin.  %  The  alkaloid  gave  the  characteristic  reaction  for 
brucine  with  strong  nitric  acid  and  ammoniac  sulphide,  but  failed  to 
give  any  indication  of  strychnine  with  the  delicate  reaction  for  that 
alkaloid  with  potassic  chromate  and  sulphuric  acid. 

In  order  to  ascertain  the  behaviour  of  strychnine  with  moderately 
dilute  nitric  acid  -5  gram  strychnine  was  heated  on  the  water-bath 
with  nitric  acid  of  1135  sp.  gr.  (  =  about  18|  per  cent.  N205). 
Crystals  were  deposited,  and  obtained  in  solution  by  boiling  with 
water.  Without  allowing  the  solution  thoroughly  to  cool,  but  to 
become  sufficiently  cold  to  give  an  oily  opacity  to  the  liquid,  it  was 
shaken  with  ether,  when  the  opacity  disappeared ;  on  adding 
caustic  potash  there  was  no  precipitation  of  alkaloid.  The  ethereal 
solution  gave  an  alkaloid  exhibiting  the  characteristic  indication 
with  potassic  chromate  and  sulphuric  acid.  Now,  brucine  treated 
in  the  same  manner  gave  no  alkaloid  from  ether ;  and  if  in  the 
experiment  with  strychnine  the  alkali  be  first  added,  the  ether  fails 
to  abstract  the  alkaloid,  but  there  is  left  from  the  ether  a  yellowish 
resin.  Professor  Sonnenschein  obtained  an  alkaloid  and  a  yellowish 
resin,  and  as  he  also  found  indications  of  strychnine  in  the  brucine 
experimented  with,  these  experiments  taken  as  a  whole  seem  to 
show  that  the  brucine  used  must  have  been  more  contaminated  with 
strychnine  than  he  had  evidence  of.  But  whilst  they  negative  the 
possibility  of  the  conversion  of  brucine  into  strychnine  by  the 
direct  action  of  dilute  nitric  acid,  they  are  interesting  so  far  as  to 
require  further  evidence  on  the  formation  of  the  yellow  crystals. 

(1)  If  brucine  be  treated  with  enough  dilute  nitric  acid  to  acidify 
the  solution,  there  is  no  change  in  colour,  and  caustic  fixed  alkalies 
precipitate  the  alkaloid;  (2)  if  enough  acid  be  used  just  to  form  the 
blood-red  colour  without  the  aid  of  heat,  there  is  a  partial  precipita- 
tion with  alkali ;  (3)  if  gentle  heat  be  used  in  presence  of  acid  in 
excess,  more  than  sufficient  to  colour  the  solution,  caustic  potash  or 
soda  fails  to  produce  a  precipitation ;  and  if  farther  heat  be  used 
after  the  acid  has  been  added,  yellow  crystals  soluble  in  alkali  are 
deposited.  These  experiments  seem  to  bear  out  the  view  that  if 
the  action  of  dilute  acid  be  completed,  the  alkaloid  is  converted 
into  a  nitro  base.  On  this  point  Strecker  has  shown  in  the  paper 
before  mentioned,  agreeing  to  some  extent  with  Gerhardt  and  with 
Rosengarten,  that  the  result  of  the  action  of  strong  nitric  acid  on 
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brucine  is  to  convert  it  into  a  nitro-compound,  cacotteline  (Laurent) 
of  the  composition  of  C21  H22  N4  09,  expressing  the  reaction  as — 

q98HagNsp4  +  5K,08H  = 

C20  H2o  N4  09  +  N  ( C  H3)  02  +  C2  H2  04  +  2  N  0  +  2  H2  O, 

C  02  being  finally  evolved  by  the  splitting  np  of  the  molecule  of 
oxalic  acid.  . 

This  nitro  base  was  prepared  in  this  way,  and  from  its  behaviour 
with  fixed  caustic  alkalies,  from  its  being  but  difficultly  soluble  in 
dilute  hydrochloric  acid,  and  its  solution  therein  giving  a  yellow 
precipitate  with  platinic  chloride,  as  well  as  its  strong  nitric  acid 
solution  failing  to  be  precipitated  with  caustic  alkali,  to  all  of  which 
characteristics  the  yellow  crystals  obtained  with  dilute  acid  corres- 
pond, it  would  seem  that  the  action  of  dilute  nitric  acid  in  excess 
on  brucine  is  to  convert  it  into  cacotteline  ;  but  to  establish  this 
farther  experiments  are  necessary.  It  is  important,  however,  to 
observe  that  the  detection  of  brucine  especially,  and  even  of 
strychnine,  in  an  analytical  inquiry,  will  become  doubtful  if  the 
presence  of  nitric  acid  even  dilute,  be  permitted  ;  but  that  the  one 
alkaloid  will  be  converted  into  the  other,  these  experiments  fail  to 
corroborate* 

The  author's  investigation  was  conducted  in  Dr.  Paul's  la- 
boratory. 

Estimation  of  Tannic  Acid.  S.  J.  Simpkin.  (Chem.  News, 
xxxii.,  11.)  In  decoctions  of  sumach,  divi-divi,  and  similar  sub- 
stances, tannin  may  be  separated  by  precipitation  with  a  solution  of 
ammoniacal  sulphate  of  copper  :  it  is  necessary  that  there  shall  be 
an  excess  of  ammonia. 

Extract  5  grams  of  the  tannin  material  with  water,  and  make  up 
to  1  litre ;  take  10  c.c.  of  this  decoction,  acidify  with  sulphuric  acid, 
add  some  water,  and  titrate  with  permanganate  of  potash.  From 
100  c.c.  of  the  tannin  extract  precipitate  the  tannic  acid  with  am- 
moniacal sulphate  of  copper,  taking  care  that  there  is  an  excess  of 
ammonia,  and  filter,  the  first  few  drops  of  filtrate  are  rejected,  10  c.c. 
of  the  filtrate  acidified  with  sulphuric  acid,  watered,  and  titrated 
with  permanganate. 

The  number  of  c.c.  of  permanganate  destroyed  by  the  solution 
from  which  the  tannin  has  been  separated,  subtracted  from  that 
before  removal  of  tannin,  gives  the  quantity  of  permanganate  which 
has  oxidised  tannic  acid. 

The  Volumetric  Estimation  of  Chlorides  in  the  Presence  of 
Alkaline  Phosphates.     W.  C.  Young.     {Chem.  News,  xxxii.,  6.) 
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In  endeavouring  to  estimate  the  chlorine  volumetrically  in  a  sample 
of  vinegar  suspected  to  contain  free  hydrochloric  acid,  the  author 
found  it  almost  impossible  to  decide  when  the  change  of  colour  first 
took  place  ;  instead  of  the  usual  deep  red  precipitate,  a  light  brown 
precipitate  appeared,  and  this  did  not  change  until  an  undue  excess 
of  the  standard  solution  had  been  used.  This  he  attributed  at  first 
to  the  presence  of  alkaline  carbonates,  but  upon  further  investigating 
the  subject,  the  difficulty  was  proved  to  be  due  to  alkaline  phos- 
phates. 

In  order  to  see  how  much  the  volumetric  estimation  of  chlorine 
was  affected  by  the  presence  in  solution  of  carbonate  of  sodium, 
phosphate  of  sodium,  or  pyrophosphate  of  sodium,  the  author  made 
the  following  experiments: — 0*7  gram  of  chloride  of  sodium  was 
taken  in  each  case,  and  a  few  drops  were  added  of  a  strong  solution 
of  one  of  the  salts  supposed  to  affect  its  estimation  volumetrically. 
A  considerable  excess  of  chromate  of  potassium  was  used. 

At  about 

Cold.      120°  F. 

Gr.  CI.     Gr.  CI. 

0-7  grain  Na  CI  with  Na<j  C  03  indicated    0-425    0-435 

„     Na"2HP04  „  0-430    0-465 

„     Na4P207     „  0-575    0-750 

By  these  results  it  will  be  seen  that  the  presence  of  carbonate  of 
sodium  did  not  affect  the  estimation  in  the  cold,  and  only  slightly 
when  hot ;  phosphate  of  sodium  in  the  cold  only  affects  the  estima- 
tion slightly,  but  rather  more  when  hot;  while  pyrophosphate  of 
sodium  interferes  to  so  great  an  extent,  that  it  is  obvious  that 
volumetric  estimations  of  chlorine  in  its  presence  are  worthless. 

Having  observed  this  effect  of  alkaline  phosphates,  Mr.  Young 
extended  his  experiments  to  the  ash  of  vinegar,  beer,  milk,  and 
cocoa,  and  found  that  in  all  these  the  volumetric  estimation  of 
chlorine  is  materially  affected  by  the  phosphates  present. 

Impure  Potassium  Iodide.  T.  F.  Best.  (Pharm.  Journ.,  3rd 
series,  vi.,  721.)  The  author's  analysis  of  a  number  of  samples  of 
iodide  of  potassium  shows  that  this  salt,  as  met  with  in  the  trade, 
contains  a  larger  excess  of  alkali  (chiefly  carbonate)  than  it  ought 
to  do.  In  five  samples  examined  the  percentages  of  free  alkali  were 
5*44,  5-35,  2-32,  1-78,  and  -53  respectively.  Mr.  Best  thinks  that 
the  excess  of  alkali  in  commercially  pure  iodide  should  not  exceed 
•15  to  '20  per  cent. 

Bromide  of  Lithium.  M.  Yvon.  (Repertoire  de  Pharm.,  1875, 
522.)  For  some  time  past  bromide  of  lithium  has  been  used  as  a 
therapeutic  agent.      It  is  believed    by  some   that   this   substance 
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possesses  the  power  of  dissolving  uric  acid,  and  that  it  shares  this 
property  with  the  other  lithium  salts.  The  author  does  not  dispute 
that  uric  acid  may  be  somewhat  more  soluble  in  a  solution  of 
bromide  of  lithium  than  in  water,  as  chemistry  affords  many  in- 
stances of  the  greater  solubility  of  a  substance  in  saline  solutions 
than  in  water,  but  he  doubts  that  the  bromide  possesses  the  same 
solvent  power  in  respect  to  uric  acid  as  lithia  and  its  carbonate, 
which,  having  a  decided  basic  character,  act  as  direct  neutralizing 
agents.  Neither  does  he  consider  it  equal  to  the  citrate  or  tartrate 
which  become  converted  into  carbonate  during  their  passage  through 
the  organism.  As,  however,  there  seems  to  be  a  growing  demand 
for  the  bromide  of  lithium  in  France,  and  as  it  is  sold  at  much  too 
high  a  price,  he  recommends  pharmacists  to  prepare  it  by  one  of  the 
following  processes : — 

1.  To  37  grams  of  carbonate  of  lithium  suspended  in  200  grams 
of  distilled  water  80  grams  of  bromine  are  added.  A  current  of 
sulphuretted  hydrogen  is  then  passed  through  the  mixture  until  the 
whole  of  the  bromine  has  disappeared.  Hydro-bromic  acid  is  thus 
formed,  which  decomposes  the  carbonate  of  lithium,  bromide  of 
lithium  being  produced  and  sulphur  set  free.  The  mixture  is  then 
gently  heated  to  drive  off  the  excess  of  sulphuretted  hydrogen  and 
to  agglutinate  the  sulphur.  After  nitration  the  liquor  is  concen- 
trated, and  if  it  be  desired  to  obtain  the  bromide  in  crystals,  the 
desiccation  is  finished  under  a  bell  jar  by  means  of  sulphuric  acid. 
If  not,  it  may  be  kept  in  a  solution  of  known  strength. 

2.  Bromide  of  lithium  can  also  be  prepared  by  double  decompo- 
sition. Sulphate  of  lithium  is  first  prepared  by  treating  37  grams 
of  carbonate  of  lithium  with  49  grams  of  monohydrated  sulphuric 
acid  diluted  with  its  own  volume  of  water.  In  the  next  place,  119 
grams  of  bromide  of  potassium  are  dissolved  in  the  smallest  possible 
quantity  of  water.  The  two  solutions  are  mixed,  and  the  pre- 
cipitation of  sulphate  of  potassium  which  takes  place  is  aided  by 
agitation  or  the  addition  of  a  little  alcohol.  The  whole  is  then 
evaporated  to  dryness,  finishing  the  operation  on  a  water-bath.  The 
residue  is  treated  with  alcohol,  which  dissolves  only  the  bromide  of 
lithium  and  leaves  it  upon  evaporation.  The  bromide  may  then  be 
dissolved  in  water,  and  kept  in  solution  of  known  strength,  or  it 
may  be  crystallized  by  evaporating  the  solution. 

Notes  on  the  Manufacture  of  Chlorinated  Lime.  M.  0.  Opl. 
(Moniteur  Scientifique,  June,  1875.)  The  author  states  for  the 
production  of  a  good  chloride  of  lime  the  temperature  of  the 
chambers  must  be  as  low  as  possible,  winter  being  always  found 

D 


34  YEAR-BOOK    OP    PHARMACY. 

the  most  favourable  season  for  its  manufacture.  In  hot  chambers, 
strong  chloride  of  lime  cannot  be  produced,  as  it  heats  readily 
and  is  decomposed.  The  product  obtained  at  15°  Reaumur 
differs  in  consistence  and  appearance  from  that  obtained  at  25°. 
The  former  constitutes  in  the  chamber  a  firm  bed,  which  may  be 
crushed  into  a  fine,  dry  powder;  whilst  the  latter  is  soft  and 
damp,  and  gives  off"  a  strong  odour  of  chlorine.  To  prepare  a 
strong  and  stable  chloride,  chlorine  should  be  used  free  from 
hydrochloric  acid  and  carbonic  acid,  and  should  enter  the  chamber 
as  cold  as  possible.  The  hydrate  of  lime  should  be  very  pure, 
and  should  be  mixed  with  as  much  water  as  can  be  added  without 
inconvenience  in  sifting.  The  chambers  should  be  kept  during 
the  absorption  at  as  low  a  temperature  as  possible,  not  exceeding 
20°  R.,  and  should  have  a  shape  which  admits  of  easy  cleaning. 
After  removing  the  chloride  of  lime  from  the  chambers,  it  should 
be  left  in  chests  fitted  with  covers,  and  should  be  often  turned 
over,  so  that  its  temperature  may  fall  at  least  to  17°  R.  before  it  is 
packed  up  in  casks. 

Crystallized  Glycerin.  Dr.  P.  F.  H.  Roos.  (Chevi.  News,  xxxiii., 
57.)     The  author  calls  attention  to  the  following  points  : — 

It  appears  that  glycerin  requires  to  be  in  the  highest  state  of 
chemical  purity  if  it  is  to  be  solidified. 

•  When  this  chemically  pure  and  perfectly  anhydrous  crystallized 
glycerin  is  melted  and  afterwards  exposed  to  a  temperature  of 
30°  F.,  the  smallest  crystal  of  crystallized  glycerin  transforms  all 
the  liquid  again  into  a  solid  body. 

If  the  temperature  is  24°  F.,  the  transformation  is  spontaneous, 
i.e.,  without  putting  any  crystal  into  the  melted  glycerin,  it  becomes 
solid  by  stirring  the  liquor  vigorously.  The  sp.  gr.  of  this  glycerin 
at  its  melting  point  (60°  F.)  is  1-261. 

When  this  glycerin  is  exposed  to  the  action  of  hydrocyanic  acid, 
no  alteration  in  the  colour  can  be  observed  after  several  weeks. 

If  it  is  mixed  with  yeast  and  exposed  to  a  temperature  of  70°  F. 
to  80°  F.,  no  fermentation  results  (during  two  or  three  weeks  of 
contact).  Prof.  Redtenbacher  speaks  of  a  fermentation  with  pro- 
pionic acid  as  one  of  the  results.  No  acid  has  been  observed  in  the 
mixture  of  glycerin  and  yeast.  If  a  glycerin  contains  one- tenth 
per  cent,  of  water,  or  more,  the  solidification  is  impossible. 

The  crystals  of  glycerin  seem  to  have  a  prismatic  form,  but  it  is 
very  difficult  to  undertake  crystallographic  measurements,  the  melt- 
ing point  being  so  low  and  the  crystals  very  small. 

Occurrence  of  Bromoform  in    Commercial  Bromine.      S.  Rey- 
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mann.  (Ber.  der  deutsch.  cliem.  Ges.,  1875,  793.)  In  estimating 
the  strength  of  bromine  water  by  acting  upon  it  with  potassium 
iodide,  and  titrating  the  liberated  iodine  with  sodium  hyposulphite, 
the  author  noticed  a  peculiar  odour  resembling  that  of  bromoform. 
He  also  observed  that  the  saturated  bromine  water  contained  con- 
siderably less  bromine  than  it  ought  to  have  done.  An  examination 
of  the  bromine  showed  the  presence  of  about  10  per  cent,  of  a  foreign 
substance  boiling  between  80°  and  165°,  which  after  repeated  frac- 
tional distillation  proved  to  be  bromoform,  with  a  small  quantity  of 
a  substance  having  a  lower  boiling  point. 

Three  fractional  distillations  sufficed  for  the  isolation  of  perfectly 
pure  bromoform. 

The  presence  of  an  insufficient  quantity  of  bromine  in  its  satu- 
rated aqueous  solution,  and  the  characteristic  odour  of  bromoform, 
which  is  developed  on  the  addition  of  potassium  iodide  and  sodium 
hyposulphite,  afford  the  best  means  of  detecting  this  impurity  in 
commercial  bromine. 

A  New  Test  for  Morphia.  Prof.  E.  Selmi.  (Gaz.  Ghim.  Ital. 
1875,  vii. ;  Ghent.  News,  xxxiii.,  75.)  The  author  agitates  glacial 
acetic  acid  for  fifteen  minutes  with  minium  in  fine  powder,  filters, 
and  places  a  drop  upon  a  plate  of  glass  laid  upon  white  paper. 
To  this  drop  he  adds  two  or  three  drops  of  an  aqueous  solution  of 
acetate  of  morphia,  drying  each  time  at  a  very  gentle  heat,  so  as  to 
have  a  spot  formed  of  the  dry  acetate  of  the  alkaloid.  At  first 
there  appears  a  slight  yellow  colour,  which  goes  on  increasing  as 
the  acetic  acid  evaporates,  changing  to  bright  yellow  and  then  to 
orange.  If  left  to  spontaneous  evaporation,  the  yellow  gives 
place  to  a  violet,  which  grows  paler  and  finishes  by  taking  the 
colour  of  lees  of  wine. 

Estimation  of  Sulphuric  Acid  in  Vinegar.  J.  C.  Thresh. 
(Pharm.  Journ.,  3rd  series,  vi.,  1.)  The  following  method  for  esti- 
mating the  amount  of  sulphuric  acid  in  vinegar  is  recommended  by 
the  author  as  superior  to  the  process  generally  employed.  The 
amount  of  chlorine  is  first  determined  in  50  c.c.  of  the  vinegar  by 
nitrate  of  silver.  Another  50  c.c.  of  the  vinegar  are  then  mixed 
with  20  c.c.  of  standard  solution  of  Ba  Cl2  containing  34134  Ba  Cl2 
in  one  litre,  or  '005  of  chlorine  in  each  c.c.  The  mixture  is  evapo- 
rated to  dryness  in  a  platinum  dish,  the  residue  ignited,  then 
reduced  to  a  fine  powder,  and  boiled  with  successive  portions  of 
water,  with  the  addition  of  a  little  sodium  carbonate.  The  whole 
is  thrown  on  a  filter,  and  the  insoluble  residue  well  washed  to 
remove  all  soluble  matter.    In  the  filtrate,  united  with  the  washings 
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the  chlorine  is  determined  by  titration  with  silver  nitrate,  and  the 
quantity  thns  found  deducted  from  that  contained  in  the  mixture 
previous  to  evaporation.  From  the  loss  of  chlorine  the  amount  of 
free  sulphuric  acid  present  in  the  vinegar  is  readily  calculated,  since 
one  molecular  weight  of  H2  S  04  expels  one  molecular  weight,  or 
two  atomic  weights,  of  chlorine  as  H  CI  from  the  chloride.  The 
results  obtained  by  the  author  in  this  way  show  an  amount  of 
accuracy  which  leaves  nothing  to  be  desired. 

The     Preparation     of    Ferrous     Sulphide.       J.    F.    Babcock. 
(Canadian  Pharm.  Journ.)     The  following  modification  of  a  pro- 
cess given  by  Fresenius  (Qualitative  Analysis)  has  been  long  used  by 
the  author,  and  has  given  very  satisfactory  results.     It  is  adapted 
to  the  production  of  from  one  to  twenty-five  pounds  at  a  single 
operation,  and  gives  a  product  which  is  well  fused,  free  from  iron, 
and  in  brittle  masses,  which  may  be  readily  reduced  to  the  required 
size.     A  hessian  or  blacklead   crucible  of  any  desired  capacity  is 
somewhat    loosely  filled   with   ordinary  shingle-nails,  and    is   well 
bedded  in  coal  in  a  furnace  with  a  good  draught.     The  crucible 
should  be  covered  with  a  flat  plate  of  soapstone,  or  fire  clay.     In 
the  centre  of  the  plate  is  bored  a  hole  of  about  an  inch  in  diameter. 
This  hole  is  closed  with  a  small  fire  clay  crucible  cover.     The  iron 
in  the  carefully  covered  crucible  is  brought  to  a  bright  red-heat, 
and  then  a  ladleful  of  sulphur,  which  has  been  melted  in  a  thin  iron 
vessel  over  a  Bunsen  burner,  is  carefully  and  slowly  poured  through 
the  small  hole  in  the  flat  plate  laid  upon   the  crucible.     Intense 
combustion  of  the  iron  in  the  vapour  of  sulphur  at  once  ensues  ;  the 
product — pure  ferrous   sulphide — melts  and  runs  to  the  bottom  of 
the  crucible,  draining  away  from  the  nails  which  have  escaped  the 
action  of  the  sulphur.     Another  ladleful  of  melted  sulphur  is  then 
poured    through    the   small    hole    as    before,  and  this  operation  is 
repeated    until   all   the  iron   has  been    melted    down.       The  still 
fluid   mass  of    fused  ferrous    sulphide    is    then   poured  from   the 
crucible  upon  a  slab,  or  may  be  cast  into  little  bars  of  about  one 
inch  in  width,  and  of  any  desired  thickness  or  length.     By  having 
the  nails  as  hot  as  possible,  and  uncovering  only  the  small  hole 
instead  of  the  whole  crucible  when  the  sulphur  is  added,  and  using 
melted  sulphur  instead  of  lumps  thrown  into  the  crucible,  the  pro- 
cess becomes  very  simple,  and  gives  a  product  which  leaves  nothing 
to  be  desired.     The  author  has  been  in  the  habit  of  casting  little 
cylinders  of  ferrous  sulphide  prepared  in  this  manner  upon  a  piece 
of  stout  copper  wire,  which,  with  the  end  of  the  wire  bent  into  a 
hook,    can   be   used   in   the   bell   of   an   ordinary   glass   hydrogen 
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generator  in  the  same  manner  as  zinc  is  sometimes  used  in  such 
apparatus,  thus  avoiding  the  trouble  of  a  copper  basket  filled  with 
small  fragments,  as  in  the  usual  arrangement. 

The  Determination  of  the  Melting  Points  of  Butter  and  other 
Fats.  Dr.  T.  Redwood.  (From  the  Analyst.)  The  apparatus 
in  the  form  best  suited  for  general  use  consists  of  a  basin,  two  small 
beakers,  and  a  thermometer.  The  author  uses  an  enamelled  iron 
basin,  about  six  inches  in  diameter,  and  three  and  a  half  inches 
deep.  In  this  is  placed  a  beaker  four  and  a  half  inches  deep  and 
three  inches  in  diameter,  and  within  this  beaker  is  placed  another 
much  smaller  one,  supported  by  its  projecting  rim  on  a  disc  of  tin- 
plate  or  copper,  the  outer  edge  of  which  rests  on  the  mouth  of  the 
larger  beaker.  Some  mercury  is  put  into  the  smaller  beaker  to  a 
depth  of  about  an  inch,  and  cold  water  into  the  larger  beaker,  so 
that  its  surface  shall  be  half  an  inch  or  an  inch  higher  than  that  of 
the  mercury.  A  small  drop  of  the  fat,  which  has  been  previously 
melted  and  heated  to  several  degrees  above  its  melting  point,  but 
has  been  allowed  to  cool  again  to  near  its  setting  point,  is  put  on 
the  surface  of  the  cold  mercury.  This  is  best  done  by  means  of  a 
thin  glass  rod,  about  one-eighth  of  an  inch  in  diameter,  the  end  of 
which  has  been  rounded  off  in  the  blowpipe  flame.  It  is  important 
that  the  drop  should  be  very  small,  and  its  temperature  when 
placed  on  the  mercury  not  much  above  its  melting  point,  for  if  it  be 
too  hot  it  will  spread  over  the  surface  of  the  mercury,  which  is  not 
desirable.  If  the  rounded  end  of  the  rod  be  slightly  dipped  into 
the  melted  fat  and  then  brought  to  the  surface  of  the  mercury,  a 
small  hemispherical  particle  will  attach  itself  there  and  speedily 
congeal,  becoming  more  or  less  opaque  in  doing  so.  The  weight 
of  one  of  these  hemispherical  masses,  which  should  not  be  more 
than  the  eighth  of  an  inch  in  diameter,  will  be  from  •£§  to  y1^  of  a 
grain.  Having  placed  the  drop  of  fat  upon  the  mercury,  the  bulb 
of  a  thermometer,  with  sufficiently  minute  graduations,  is  introduced 
into  the  mercury,  and  hot  water  poured  into  the  basin.  The  heat 
is  thus  communicated  to  the  contents  of  the  small  beaker  slowly 
through  the  water  in  the  larger  beaker,  and  the  rise  of  temperature 
in  the  mercury  may  be  easily  regulated,  and  should  take  place  at 
the  rate  of  about  one  degree  per  minute.  The  mercury^  by  virtue 
of  its  comparatively  good  conducting  power,  acquires  a  uniform 
temperature  throughout,  which  is  indicated  by  the  thermometer, 
and  at  the  same  time  communicated  to  the  fat.  The  fat,  when  the 
temperature  approaches  its  melting  point,  becomes  partially  trans- 
parent, and  if  the  stem  or  elongated  bulb  of  the  thermometer  be 
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now  brought  up  against  it,  the  moment  fusion  takes  place  the  liquid 
fat  will  run  into  the  channel  formed  by  the  repulsion  of  the 
mercury  and  the  outside  of  the  thermometer  tube.  This  process 
presents  the  following  advantages  : — 

1.  The  heat-conducting  power  of  the  mercury,  on  which  the  fat 
is  placed,  ensures  the  equalization  of  the  temperature  as  indicated 
by  the  thermometer,  and  at  the  same  time  communicated  to  the 
fat, 

2.  The  direct  contact  of  the  fat  with  the  mercury,  without  the 
intervention  of  a  bad  conducting  medium,  such  as  glass,  ensures  a 
more  immediate  and  correct  indication  of  the  temperature  at  which 
liquefaction  takes  place  than  would  otherwise  occur. 

3.  The  minuteness  of  the  quantity  of  fat  operated  upon  reduces 
to  a  minimum  the  time -occupied  in  its  melting,  and  thus  facilitates 
the  determination  witlv  exactness  of  its  melting  point. 

4.  The  time  occupied  in  preparing  small  tubes  and  charging 
them  with  the  fat  is  saved,  and  several  experiments  in  succession 
may  be  easily  and  rapidly  made  with  the  same  apparatus. 

The  author  observed  that,  in  butter  as  well  as  other  fats,  such  as 
tallows,  there  were  at  least  two  melting  points,  dependent  upon  the 
way  in  which  the  fat  had  been  previously  subjected  to  the  action  of 
heat,  and  that  they  may  differ  in  butter  to  the  extent  of  3°  or  4°  F.  : 
the  lower  melting  point  being  that  of  the  fat  after  it  has  been 
heated  to  several  degrees  above  its  first  melting  point,  and  the 
higher  melting  point  being  that  of  fat  which  has  been  previously 
melted  at  the  lowest  possible  temperature,  and  then  immediately 
allowed  to  congeal. 

Improvement  in  the  Manufacture  of  Sulphuric  Acid.  {Journal 
of  the  Society  of  Arts.)  In  the  ordinary  processes  of  manufacturing 
sulphuric  acid,  all  the  water  that  is  introduced  into  the  leaden 
chambers  is  applied  in  the  form  of  steam.  In  the  place  of  this 
steam  it  is  proposed  to  use  what  has  been  called  pulverized  water, 
or  spray,  this  spray  being  injected  into  the  chambers  instead  of  the 
steam  jets.  The  improvement  referred  to  is  the  invention  of  Dr. 
Sprengel,  and  is  stated  to  have  worked  successfully  for  some  time 
past  at  Messrs.  Lawes',  Chemical  Manure  Company's  Works, 
Barking. 

It  would  seem  that,  beyond  the  chief  advantage — that  of  the 
saving  of  fuel — there  are  other  advantages  to  be  obtained  by  this 
method  of  working ;  for  instance,  the  chamber  is  much  cooler 
without  the  use  of  the  steam,  and  it  is  found  that  the  yield  of  acid 
is  better  under   such   circumstances,   while  at  the  same  time  the 
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chambers  can  be  caused  to  do  more  work,  as  a  greater  quantity  of 
the  gases  will  be  contained  in  them  at  a  given  time,  owing  to  such 
gases  occupying  a  less  volume  at  the  reduced  temperature.  The 
water  spray  is  produced  by  a  small  quantity  of  steam,  which  is 
made  to  escape  from  a  platinum  jet,  under  a  pressure  of  about  two 
atmospheres,  into  the  centre  of  a  flow  of  water.  Twenty  pounds  of 
steam  used  in  this  way  will  convert  eighty  pounds  of  water  into  a 
fine  mist,  the  actual  weight  of  which,  produced  in  twenty- four 
hours,  amounts  to  about  one-third  of  a  ton.  These  jets  are  placed 
in  the  side  of  the  chambers,  about  forty  feet  apart,  being  supplied 
with  water  from  a  tank  above.  The  saving  of  coal  by  this  arrange- 
ment amounts  to  about  two-thirds  of  that  formerly  burnt ;  and 
from  statements  made  by  Messrs.  Lawes,  it  would  appear  that 
they  have  already  saved  by  this  means  during  the  past  year  up- 
wards of  1000  tons  of  coal. 

The  Testing  of  Fatty  Oils.  (Moniteur  des  Produits  Chimiques, 
from  Joum.  App.  Science,  December,  1875.)  The  following  are  the 
principal  means  of  determining  the  presence  of  admixtures  in  fixed 
oils  :  — 

1.  The  determination  of  its  specific  gravity  at  15°  C.  and  its 
comparison  with  the  following  table  :  — 


Density. 

Degrees  oh 

Weight  of 

Alcoholometer. 

1  Hectolitre. 

Tallow  oil  (olein)    . 

900-3 

73-0 

88-40 

Colza  (winter  strained)  . 

9150 

59-8 

91-50 

Colza  (summer  strained) 

916-9 

59-8 

91-67 

Rape-seed  (winter  strained) 

915-4 

59-5 

91-54 

Eape-seed  (summer  strained 

}               915-7 

59-2 

91-57 

Groundnut  (Arachis  oil) 

917-Q 

58-5 

91-70 

Olive       .... 

917-0 

58-5 

91-70 

Almond  . 

918-0 

58-0 

91-80 

Beechnut 

920-7 

57-5 

92-07 

Sesame  . 

. 

923-5 

56-0 

92-35 

Whale    . 

924-0 

55-0 

92-40 

Poppy    . 

925-3 

54-5 

92-53 

Hemp-seed 

927-0 

53-5 

92-70 

Cod-liver 

927-0 

53-5 

92-70 

Cotton-seed 

930-6 

52-0 

93-06 

Linseed. 

935-0 

50-0 

93-50 

2.  Chlorine  turns  animal  oils  brown  and  vegetable  oils  white. 
The  former  are  soluble,  and  the  latter  insoluble,  in  ether. 

3.  To  discover  an  adulteration  by  oil  of  sesame,  shake  five  grams 
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of  sulphuric  acid  with  five  grams  of  nitric,  and  ten  grams  of  the 
suspected  oil ;  if  mixed,  a  grass-green  colour  is  immediately 
developed. 

4.  To  find  if  olive  oil  is  mixed  with  any  unknown  oil,  mix  fifty 
c.c.  of  the  oil  with  ten  c.c.  of  sulphuric  acid.  If  the  olive  oil  is 
pure,  there  will  be  a  rise  of  42° ;  if  mixed,  the  temperature  will  be 
58°  for  oil  of  colza,  65°  for  beechnut,  68°  for  sesame,  98°  for  hemp- 
seed,  13°  for  linseed. 

5.  The  production  of  a  black  hue  in  the  lower  part  of  the  test- 
tube,  after  agitating  twenty  drops  of  an  alcoholic  solution  of  nitrate 
of  silver  with  ten  grams  of  oil  and  twenty  grams  of  ether,  the  flask 
being  kept  in  the  dark,  shows  the  presence  of  rape-seed  oil. 

6.  The  most  difficult  adulteration  to  be  detected  is  that  of  olive 
and  groundnut  oil.  These  oils  have  the  same  density,  congeal  at 
the  same  temperature,  and  are  acted  on  by  sulphuric  acid  in  a 
similar  manner.     They  can,  however,  be  distinguished  as  follows  : — 

Dissolve,  cold,  twelve  grams  of  mercury  in  fifteen  grams  of 
nitric  acid  of  38°.  Mix  this  with  ninety  grams  of  the  suspected 
oil,  and  agitate  often  during  two  hours.  If  the  olive  oil  is  pure, 
the  mixture  will  become  homogenous  ;  if  not,  and  especially  if  the 
mixture  becomes  filled  with  carboniferous  streaks,  the  presence  of 
the  groundnut  oil  may  be  assumed. 

Detection  of  Tarry  Matters  in  Commercial  Ammonia.  M. 
Kupfferschlaeger.  (Journ.  de  PJiarm.  d'Anvers,  1875,  289.)' 
Solution  of  ammonia  is  generally  tested  for  organic  impurities  of  a 
tarry  nature  by  adding  it  in  excess  to  a  ferric  solution,  filtering,  and 
mixing  the  filtrate  with  sulphydrate  of  ammonium,  when  the  pre- 
sence of  these  impurities  will  be  indicated  by  the  formation  of 
a  black  precipitate  of  sulphide  of  iron,  or  of  a  brown  coloration, 
according  to  the  quantity  of  iron  left  in  solution. 

This  process  is  rather  complicated,  and  indicates  neither  the  origin 
of  the  ammonia  nor  the  nature  of  the  impurities.  In  preference  to 
this  the  author  recommends  a  test  based  on  the  well-known  re- 
actions of  nitric  acid  with  aniline  and  toluidine,  which  substances 
nearly  always  occur  in  ammonia  obtained  from  the  tarry  liquor  of 
gas  works.     The  test  is  performed  in  the  following  manner  : — 

The  ammonia  to  be  tested  is  gradually  poured  into  a  test  tube 
containing  a  few  cubic-centimetres  of  colourless  nitric  acid  di- 
luted with  one-fourth  of  its  volume  of  water.  If  tarry  substances 
be  present,  a  reddish  coloration  is  at  once  produced,  which  changes 
to  brown  as  more  of  the  impure  ammonia  is  added.  The  mixture 
at  the  same  time  becomes  hot  and  emits  the  odour  of  tar,  provided 
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the  ammonia  is  not  added  in  excess,  as  otherwise  the  amnionia- 
cal  odour  would  predominate.  The  brown  colour  remains  un- 
changed. 

Hydrochloric  acid  used  in  the  same  manner  also  produces  a  red 
coloration  and  a  deposit  of  ammonium  chloride ;  sulphuric  acid 
develops  a  brown  colour,  but  the  reaction  is  rather  boisterous.  The 
test  always  succeeds  best  with  nitric  acid,  as  it  produces  a  well- 
defined  and  very  distinct  zone  of  colour. 

Solution  of  ammonia  containing  tarry  impurities  cannot  be  used 
for  the  complete  precipitation  of  metallic  hydrates,  nor  for  the  pre- 
paration of  certain  reagents  ;  especially  not  for  the  nitric  acid  solu- 
tion of  ammonium  molybdate,  to  which  it  would  impart  a  brown 
colour. 

Purification  of  Carbon  Disulphide.  S.  Kern.  (Chem.  News, 
xxxii.,  163.)  Ordinary  carbon  disulphide  (C  S2)  has  a  yery  dis- 
agreeable odour,  owing  to  the  presence  of  some  hydrogen  compounds 
which  are  formed  during  the  preparation  of  the  product  by  the 
action  of  nascent  hydrogen  on  the  carbon  disulphide.  Besides  this, 
the  compound  often  contains  free  sulphuretted  hydrogen.  In  order 
to  set  the  carbon  disulphide  free  from  the  impurities,  it  is  well 
shaken  up  with  mercury ;  but  this  modus  operandi  is  a  tiresome  one, 
and  the  product  is  not  very  pure. 

The  following  method  was  found  to  be  the  best  for  purifying 
impure  carbon  disulphide  : — The  impure  product  is  well  mixed  in  a 
tall  glass  vessel  with  some  lead  nitrate  (Pb3  N03),  and  with  a  small 
quantity  of  metallic  lead ;  when  the  salt  turns  dark,  the  liquid  is 
poured  into  another  vessel  with  a  fresh  quantity  of  the  lead  salt,  and 
so  on  until  the  salt  remains  nearly  white  while  mixed  with  the 
liquor.  The  carbon  disulphide  is  then  placed  in  a  retort,  and  dis- 
tilled over  into  a  well  cooled  receiver. 

During  these  experiments  a  peculiar  phenomenon  was  observed. 
When  the  salt  was  mixed  in  the  crystalline  form  with  carbon  disul- 
phide, during  ten  to  fifteen  minutes,  the  crystals  wrere  covered  with  a 
silver-like  precipitate.  If  these  crystals,  placed  on  filtering  paper,  are 
examined  through  a  microscope,  they  have  a  very  beautiful  appear- 
ance. These  experiments  are  not  finished,  and  if  the  further  results 
prove  of  interest,  they  will  be  published. 

The  Solubility  of  Sodium  Nitrate.  A.  Ditte.  (Zeitschr.  des 
oesterr.  Apoth.  Ver.,  1876,  7.)  100  parts  of  water  at  0°  C.  dissolve 
66*70  parts  of  sodium  nitrate.  No  separation  of  the  salt  takes  place 
if  the  temperature  of  this  solution  be  lowered  to  -  15°  C.  Above 
0°  the  solubility  is  as  follows  : — 


42  YEAR-BOOK    OF    PHARMACY. 

100  parts  of  water  of  8°  dissolve  75-65  parts  of  the  salt. 

15°      „        8060 

18°       „        83-62 

26°       „         90-33 

36°      „        99-39 

51        „       11363 

68°      „       125-07 

Action  of  Sulphuric  Acid  upon  Olive  Oil.  E.  J.  Maumene. 
(Comptes  Mendus,  October  4,  1875  ;  Ghem.  News,  xxxii.,  217.)  Sul- 
phuric acid  produces  with  certain  bodies,  if  not  with  all,  a  disengage- 
ment of  heat  the  greater  the  more  recently  it  has  been  heated  to  its 
point  of  ebullition,  326°.  It  is  probably  the  same  with  many  bodies 
having,  like  sulphuric  acid,  the  property  of  boiling  at  high  tempera- 
tures without  undergoing  any  chemical  modification,  properly  so- 
called.  These  bodies,  like  sulphuric  acid,  undergo  a  slight  altera- 
tion in  their  molecular  structure,  the  indication  of  which  is  a  change 
in  the  number  of  calorics  produced  by  their  chemical  action.  The 
author  observed  this  fact  whilst  analysing  samples  of  oil  by  the 
process  which  he  proposed  in  1852  (Comptes  Rendus,  xxxv.,  572)  : 
50  grams  of  olive  oil,  mixed  with  10  c.c.  of  boiled  acid,  gave  a  rise 
of  temperature  of  42°.  Previously  he  had  never  employed  pure 
acid.  Latterly,  the  use  of  a  sample  of  this  acid,  which  had  been 
kept  for  at  least  two  months,  gave  34'5°  instead  of  42°.  Tho  olive 
oil  was  of  known  origin.  Being  led  at  first  to  ascribe  this  difference 
to  the  impurities  of  the  ordinary  acid,  he  added  J  c.c.  of  nitric  acid 
to  about  50  c.c.  of  sulphuric  acid,  when,  in  spite  of  this  addition,  the 
temperature  of  34"5°  was  reproduced.  The  acid  used  had  the 
specific  gravity  1*845.  The  idea  of  ascribing  the  difference  to  a 
structural  modification  in  the  boiled  acid  occurred  then  to  the 
anthor,  and  was  confirmed  by  experiment.  Pure  acid  was  allowed 
to  boil,  and  when  a  few  c.c.  had  distilled  over  it  was  tried  with  the 
same  oil,  and  produced  a  rise  of  44°  instead  of  34"  5°.  Twenty-four 
hours  subsequently  the  result  was  the  same.  A  temperature  of  326°, 
therefore,  gives  sulphuric  acid  a  structure  different  from  that  which 
it  possesses  when  it  has  remained  for  some  weeks  at  ordinary  tem- 
peratures. This  modification  does  not  seem  to  be  indicated  by  its 
physical  properties.  The  acid  in  both  forms  possesses  not  a  trace 
of  rotatory  power.  Chemical  actions  alone  betray  this  change  of 
structure.  Olive  oil  is  not  singular  in  this  respect,  the  other  oils 
presenting  analogous  results.  Water  itself  appears  to  give  rise  to 
differences  of  the  same  kind :  50  c.c.  of  water,  mixed  with  10  c.c.  of 
acid  recently  boiled,  gave  a  rise  of  temperature  of  35°  to  36°,  but 
only  33°  with  old  acid. 
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Essential  Oil  of  Achillea  Ageraium.     S.  deLuca.     (Ann.  C him. 

yhjs.  [5],  iv.,  132-134;  Joum.  Chem.  Soc,  1875,  773.)  This  plant 
fives  out  an  aromatic  camphorous  odour  when  rubbed  between  the 
hands,  and  if  distilled  in  a  current  of  steam  furnishes  an  essen- 
tial oil.  The  largest  yield  is  obtained  about  the  month  of  May, 
before  the  plant  blossoms.  The  essential  oil,  which  has  a  density  of 
0"849  at  24°,  does  not  sensibly  absorb  oxygen  when  confined  over 
mercury  along  with  the  gas,  even  in  presence  of  platinum  black. 
The  portion  which  distils  between  165°  andJ70°  remains  liquid  at 
a  temperature  of  — 18°,  even  when  exposed  to  it  for  four  hours. 
The  fraction  which  comes  over  between  180°  and  182°  gave,  by 
analysis,  results  corresponding  with  the  formula  C26  H44  03. 

Different  Actions  of  Pepsin.  D.  Fenkler.  (Pflihgers  Archiv 
fur  Phijsiologie,  x.,  372 ;  Jonm.  Chem.  Soc,  1875,  1043.)  This 
research  was  undertaken  with  a  view  to  ascertain  the  cause  of  the 
difference  existing  between  the  observations  of  E.  Briiche  and  those 
of  G.  Meissner  on  this  subject.  Albumin  coagulated  by  heat  was 
digested  in  gastric  juice  obtained  from  a  pig's  stomach,  with  addition 
of  hydrochloric  acid  of  *1  or  '2  per  cent.  When  the  albumin  was 
completely  dissolved,  no  precipitate  occurred  on  neutralisation  with 
caustic  soda,  however  carefully  performed,  and  this  even  if,  as 
Meissner  recommends,  a  certain  amount  of  acidity  be  left. 

"  The  very  concentrated  neutral  solution  of  all  the  peptones  was, 
and  remained,  as  clear  as  dew."  There  was,  therefore,  no  parapep- 
tone  present. 

This  being  proved,  the  author  performed  the  same  experiment 
with  commercial  pepsin,  the  so-called  "  pepsinum  activum,"  and 
always  obtained  Meissner's  neutralisation  precipitate,  to  which  he 
has  given  the  name  of  parapeptone.  An  increase  of  the  "  pepsinum 
activum  "  did  not  cause  the  parapeptone  to  disappear;  neither  did 
this  occur  if  it  was  precipitated,  washed,  and  again  digested  with 
the  same  pepsin  and  hydrochloric  acid. 

It  appears  certain,  therefore,  that  Briicke  has  correctly  understood 
the  physiological  process  of  digestion. 

Application  of  Salicylic  Acid  in  Titration.  Dr.  H.  Weiske. 
(Moniteur  Scientifique,  Nov.,  1875,  from  Journ.  fur  pract.  Ghemie.) 
In  determining  nitrogen  by  the  method  of  Varrentrapp  and  Will,  the 
author  uses  salicylic  acid  instead  of  litmus  in  the  final  titration. 
He  dissolves  any  quantity  of  salicylic  acid  in  distilled  water,  sepa- 
rates by  filtration  any  insoluble  residue  which  may  remain,  and  adds 
to  the  clear  liquid  a  few  drops  of  a  solution  of  perchloride  of  iron. 
1  hen,  by  means  of  a  burette,  he  pours  into  the  deeply-coloured  solu- 
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tion  a  few  drops  of  a  very  dilute  soda  lye,  till  it  is  exactly  neutral, 
when  it  assumes  a  yellowish  red  colour.  He  then  adds  to  the  acid  to 
be  titrated  a  few  c.c.  of  this  liquid,  which  does  not  produce  any  colour 
at  the  commencement,  but  in  proportion  as  the  titration  with  stand- 
ard soda  is  carried  on,  and  the  liquid  approaches  neutrality,  a  violet 
colour  becomes  more  manifest.  At  the  moment  when  neutralisation 
is  on  the  point  of  being  reached,  the  colour  presents  its  greatest 
intensity ;  then,  as  soon  as  the  slightest  excess  of  soda  is  added,  it 
disappears  suddenly. 

Contributions  to  the  Theory  of  Solubility.  Dr.  J.  Walz. 
(Amer.  Chemist,  Feb.,  1875  ;  Pharm.  Joum.,  3rd  series,  vi.,  8-10, 
44-66,  67-69,  and  84-86.)  In  a  very  elaborate  essay  on  the  theory 
of  solubility,  the  author  arrives  at  the  following  conclusions  :  — 

There  exists  a  relation  between  the  solvent  powers  and  the  specific 
volumes  of  different  solvents. 

The  solvent  power  of  one  and  the  same  solvent  varies  with  its 
specific  volume. 

The  solubility  of  a  solute  in  one  and  the  same  solvent  varies  with 
its  specific  volume. 

In  a  series  of  similarly  constituted  compounds,  such  as  the  chlo- 
rides, sulphates,  sulphides,  etc.,  the  solubility  of  the  members  of  the 
series  varies  with  their  specific  volumes. 

There  exists  a  relation  between  the  chemical  constitution  and  the 
solubility  of  substances. 

The  Use  of  Potassium  Ferro-  and  Ferri-Cyanide  for  the  Detection 
of  Nickel  and  Cobalt.  E-.  H.  Davies.  (Chem.  News,  xxxii.,  44.) 
The  writer  suggests  the  following  modification  of  the  method  recom- 
mended by  Mr.  Allen  in  the  Chemical  News,  vol.  xxiii.,  p.  290  : — 

To  the  solution  containing  the  two  metals  only  add  ammonia  until 
the  precipitated  hydrates  are  redissolved,  and  then  potassium  ferri- 
cyanide.  (The  presence  of  N  H4  CI  does  not  appear  to  be  essential.) 
If  the  amount  of  cobalt  is  large,  a  reddish  brown  precipitate  of 
cobalt  ferri-cyanide  will  occur.  This  is  soluble  in  excess  of  the  ferri- 
cyanide  solution,  which  must  then  be  added  until  it  has  disappeared, 
and  a  deep  red  brown  liquid  results.  It  is  perhaps  hardly  necessary  to 
state,  that  if  only  an  exceedingly  small  quantity  of  cobalt  be  present, 
no  precipitate,  but  a  coloration  merely  (in  itself  evidence  of  this  metal), 
will  be  observed  upon  the  addition  of  ferri-cyanide.  Ferro-cyanide  of 
potassium  must  now  be  added,  and  here,  again,  a  precipitate  of  nickel 
ferro-cyanide  will  occur  if  much  nickel  salt  be  present.  If  the  liquid 
remain  clear,  add  hydrochloric  acid,  drop  by  drop,  noting  the  effect. 
A  precipitate   (yellowish  white)   upon  the  addition  of  from  six  to 
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twelve  drops,  while  the  colour  due  to  cobalt  ferri-cyanide  remains 
unchanged,  and  the  liquid  is  still  strongly  alkaline,  indicates  nickel; 
whilst,  if  none  of  this  element  be  present,  no  apparent  effect  will  be 
produced  by  the  hydrochloric  acid,  until  suddenly,  on  neutralisation, 
the  colour  disappears,  and  a  yellowish  white  precipitate  of  cobalt 
ferro-cyanide  is  thrown  down. 

According  to  a  statement  by  Mr.  Skey,  one  part  of  cobalt  in 
60*000  parts  of  water  may  be  detected  by  means  of  ferri-cyanide  of 
potassium.  The  writer  succeeded  in  detecting  one  part  of  nickel 
in  10' 000  of  water  by  the  process  above  described. 

When  ferro-cyanide  of  potassium  is  added  to  a  solution  of  nickel 
salt,  so  diluted  that  the  amount  of  ferro-cyanide  of  nickel  formed 
does  not  render  the  liquid  perceptibly  turbid,  the  mixture  upon  boil- 
ing assumes  a  light,  clear,  green  tint,  very  easily  observed  by  looking 
through  the  bulk  of  liquid,  as  in  the  operation  of  ISTesslerising.  This 
colour  differs  very  much  from  the  yellowish  colour  obtained  upon 
boiling  a  test-tube  full  of  water,  to  which  two  or  three  drops  of  solu- 
tion of  potassium  ferro-cyanide  have  been  added,  and  from  any  tint 
produced  by  ferro-cyanide  with  very  dilute  ferric  and  ferrous  solu- 
tions ;  and  it  is  even  more  evident  after  the  nickel  compound  has 
been  freed  as  far  as  possible  from  impurities.  One  part  of  nickel 
salt  in  100,000  yields  a  distinctly  green  solution  upon  boiling  after 
adding  a  drop  or  two  of  ferro-cyanide  of  potassium. 

The  Sulphides  of  Aluminium  and  Magnesium.  Dr.  F.  Gr. 
Reichel.  (Journ.  fur  pract.  Chemie.,  1875,  xii.,  55.)  The  follow- 
ing is  a  summary  of  the  results  obtained  in  the  author's  investigation 
of  the  sulphides  of  the  two  metals  named  : —  . 

Magnesium  and  aluminium  are  capable  of  direct  combination  with 
sulphur  at  a  high  temperature. 

The  oxides  of  aluminium  and  magnesium,  when  strongly  heated 
in  the  vapour  of  carbon  disulphide,  are  converted  into  the  sulphides. 
By  the  simultaneous  action  of  C  S3  and  C  03  upon  magnesia,  the 
latter  is  converted  into  the  oxysulphide,  Mg  S,  Mg  O,  but  this  reac- 
tion w7as  not  observed  with  alumina.  Upon  heating  magnesia  in 
sulphuretted  hydrogen,  it  is  slowly  converted  into  sulphide. 

The  oxides  of  aluminium  and  magnesium  cannot  be  converted 
into  sulphides  by  fusion  with  sulphur ;  nor  is  this  conversion 
effected  in  the  case  of  aluminium,  oxide  by  the  simultaneous  action 
of  reducing  agents,  whereas  magnesium  oxide  readily  yields  sul- 
phide when  fused  with  sulphur  and  charcoal,  or  when  heated  in  a 
mixture  of  sulphur- vapour  and  hydrogen. 

Aluminium  sulphide,  Al2  S3,  is  a  pale  yellow  powder,  which  fuses 


46  YEAR-BOOK    OF    PHARMACY. 

at  a  very  high  temperature,  forming  a  hard  crystalline  mass.  When 
treated  with  water  or  exposed  to  moist  air,  it  suffers  the  following 
decomposition  : — 

Al  2  S  3  +  6  H2  0  =  Al2  6  H  0  +  3  H2  S . 

When  heated  in  the  presence  of  air,  it  yields  aluminium  oxide  and 
sulphur  dioxide.  • 

Magnesium  sulphide,  Mg  S,  varies  in  colour  according  to  its  mode 
of  preparation.  If  prepared  from  metallic  magnesium  and  sulphur, 
it  has  a  dirty  yellowish  grey  colour ;  but  if  prepared  from  the  oxide 
it  is  pale  flesh-coloured.  It  it  nearly  infusible,  and  retains  its 
spongy  and  amorphous  nature  even  at  very  high  temperatures. 
Like  the  aluminium  sulphide,  it  yields  oxide  and  S  02  when  heated 
in  an  open  vessel. 

With  water  it  splits  up  into  hydrate  and  soluble  sulphydrate,  as 
shown  by  the  following  equation  : — 

2MgS  +  2H20  =  Mg2HS  +  Mg2HO. 

Magnesium  also  forms  combinations  with  more  than  one  atom 
of  sulphur,  and  these  are  soluble  in  water,  yielding  deep  yellow  solu- 
tions. This  property  of  forming  polysulphides  is  not  shared  by 
aluminium. 

The  sulphides  of  aluminium  and  magnesium  are  both  decomposed 
at  high  temperatures  by  metals  having  a  strong  affinity  for  sulphur. 

Protosulphide  of  Carbon.  M.  Sidot.  (Comptes  Eendus,  July  5, 
1875  ;  Ghem.  News.,  xxxii.,  60.)  The  author  makes  known  the  con- 
tinuation of  his  researches  on  the  decomposition  of  bisulphide  of 
carbon  under  the  influence  of  solar  light.  In  a  memoir  presented 
to  the  Academy,  January  15,  1872,  he  mentioned  that  the  bisulphide 
of  carbon  was  decomposed  on  exposure  to  light,  giving  rise  to  a  gas, 
and  a  red  flocculent  matter.  On  collecting  a  larger  quantity  of  these 
products,  he  finds  the  gas  to  be  merely  air ;  and  on  taking  due  pre- 
cautions to  prevent  its  entrance  into  the  apparatus,  he  effected  the 
decomposition  of  sulphide  of  carbon  without  the  production  of  a  gas, 
obtaining  sulphur,  which  remained  in  solution,  and  a  brown  matter 
which  was  precipitated.  The  process  was  conducted  in  U  tubes,  of 
1  metre  in  length  by  0'015  metre  in  diameter,  one  of  the  limbs  being 
surmounted  by  a  capillary  delivery  tube,  and  the  other  by  a  straight 
gas  tube,  both  closed  at  the  lamp.  The  light  was  allowed  to  act  upon 
these  tubes  for  about  two  months.  At  the  end  of  this  time  the  opera- 
tion seemed  terminated,  the  action  of  the  light  becoming  more  feeble 
as  the  layer  of  matter  became  thicker.  The  liquid  contained  in  the 
tubes  was  filtered  and  then  distilled,  when  there  remained  in  the  re 
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tort  crystalline  sulphur,  coloured  a  reddish  brown  by  a  little  dis- 
solved protosulphide.  As  for  the  precipitated  matter,  it  remained 
attached  to  the  interior  of  the  tubes,  from  which  it  was  removed  by 
washing  with  distilled  water.  The  weight  of  this  matter,  when  puri- 
fied, is  to  that  of  the  residual  sulpbur  as  3  to  4 ;  that  is  to  say,  in  the 
ratio  of  one  equivalent  sulphur  to  one  equivalent  of  protosulphide  of 
carbon.  On  analysis  it  was  found  that  this  compound  is  really  the 
protosulphide,  S  C,  resulting  from  the  dissociation  of  C  So  into  C  S 
and  S.  The  protosulphide  of  carbon  is  a  maroon  powder,  tasteless, 
and  inodorous.  Its  specific  gravity  is  1*66.  It  is  insoluble  in  water 
and  alcohol,  oil  of  turpentine,  and  benzol.  In  bisulphide  of  carbon 
and  ether,  both  at  a  boil,  it  dissolves  in  very  small  quantities.  Boil- 
ing nitric  acid  dissolves  it,  and  turns  red ;  the  monohydrated  acid 
poured  upon  the  protosulphide  of  carbon  in  a  stoppered  tube,  ignites 
it  and  takes  a  deep  brown  colour.  Sulphuric  and  hydrochloric 
acid  do  not  appear  to  attack  it.  Potash,  concentrated  and  boiling, 
dissolves  it  with  a  black  brown  colour ;  but  if  the  solution  is  neu- 
tralised with  an  acid,  the  liquid  is  decolorised,  and  the  protosulphide 
is  liberated  in  flocks.  If  heated  to  about  200°,  it  begins  to  decom- 
pose into  sulphur,  which  escapes,  and  carbon,  whicb  remains.  In 
this  decomposition  there  is  always  produced  a  little  bisulphide,  re- 
sulting from  the  reaction  of  the  liberated  sulphur  upon  undecom- 
posed  portions  of  protosulphide.  On  beating  protosulphide  with  ex- 
cess of  sulphur,  the  synthesis  of  the  bisulphide  was  effected. 

The  author  is  studying  the  compounds  resulting  from  the  ac- 
tion of  chlorine,  bromine,  and  iodine  upon  the  protosulphide  of 
carbon. 

The  Preparation  of  Iodide  of  Arsenic.  J.  F.  Babcock.  (Proc. 
Amer.  Pliarm.  Ass.,  1875,  693.)  The  process  for  the  preparation  of 
iodide  of  arsenic,  as  given  in  the  United  States  Pharmacopoeia,  con- 
sists in  heating  together  the  so-called  metallic  arsenic  with  iodine, 
in  the  proportions  of  one  part  of  the  former  to  five  of  the  latter, 
and  after  the  combination  has  taken  place  pouring  the  fused  mass 
on  a  porcelain  slab  to  cool.  The  product  is  described  as  an  orange 
red  crystalline  solid,  wholly  soluble  in  water.  The  product  obtained 
by  this  process,  however,  does  not  correspond  to  the  description 
given ;  because,  not  only  are  the  proportions  such  as  will  leave  some 
metallic  arsenic  unacted  on, — that  is  to  say,  there  is  a  trifle  too 
little  iodine  or  too  much  arsenic,  according  to  the  formula, — but 
iodide  of  arsenic,  even  when  pure,  undergoes  a  slight  decomposition 
when  dissolved  in  water, — a  small  quantity  of  yellowish  white  in- 
soluble powder  being  produced,  which  is  described  in  the  books  as 
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an  oxyiodide  of  arsenic.  Moreover,  metallic  arsenic  of  sufficient  purity- 
is  somewhat  difficult  to  obtain  in  the  market,  and  ordinary  com- 
mercial metallic  arsenic  produces  an  iodide  of  uncertain  composi- 
tion, which  is  very  dark  coloured  or  brownish,  and  fails  to  dissolve 
perfectly,  independent  of  the  decomposition  above  noted,  and  if 
used  for  the  preparation  of  the  solution  of  iodide  of  arsenic  and 
mercury,  produces  an  unreliable  article.  Indeed,  Donovan's  solu- 
tion has  fallen  into  disrepute  with  many  physicians,  because  the 
amounts  of  arsenic,  mercury,  and  iodine  present  are  so  variable. 

The  author  proposes  a  process  which  avoids  the  use  of  metallic 
arsenic,  and  produces  an  iodide  of  greater  purity  and  of  a  more 
definite  composition. 

The  process  consists  in  the  solution  of  arsenious  acid  in  hydri- 
odic  acid,  and  the  subsequent  evaporation  of  the  solution  to  dry- 
ness. 

Hydriodic  acid  for  this  purpose  is  prepared  by  the  process  of  the 
United  States  Pharmacopoeia  of  1860,  viz.,  by  passing  sulphydric 
acid  gas  into  water  containing  iodine  in  suspension. 

A  troy  ounce  of  iodine  is  placed  in  a  suitable  vessel,  with  ten  or 
twelve  fluid  ounces  of  water,  and  the  washed  gas  passed  into  it 
until  the  liquid  loses  all  colour  except  that  due  to  the  precipitated 
sulphur — 

H2S  +  2I  =  2HI  +  S. 

The  liquid  is  filtered  to  remove  the  sulphur,  and  boiled  until  all 
odour  of  sulphydric  acid  has  ceased.  The  hydriodic  acid  is  placed 
in  an  evaporating  dish,  and  to  it  is  added  a  quarter  of  an  ounce  of 
arsenious  acid.  The  liquid  is  heated  until  the  arsenious  acid  is  dis- 
solved, the  solution  filtered  if  necessary,  and  evaporated  to  dryness. 

The  reaction  takes  place  between  one  molecule  of  arsenious  acid 
and  six  molecules  of  hydriodic  acid — 

As2  03  +  6  H I  =  2  As  I3  +  3  H2  0. 

The  product  forms  orange  red  crystalline  scales  of  definite  com- 
position, and  is  capable  of  combining  with  its  full  equivalent  of  iodide 
of  mercury. 

Donovan's  solution,  prepared  with  this  product,  is  of  a  definite 
composition,  of  a  pale  yellow  colour,  and  free  from  excess  of  iodine. 

Detection  and  Determination  of  Arsenic  in  Animal  Matters. 
M.  A.  Gautier.  (Bull,  de  la  Soc.  Chim.,  October  5,  1875.)  The 
author  maintains  that  there  are  many  methods  known  which  serve 
to  demonstrate  the  presence  of  arsenic  in  animal  matter,  but  that 
none  of  them  can  be  depended  upon  for  its  quantitative  determina- 
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tion,  as  they  are  unable  to  extract  from  any  tissue  the  whole  of  the 
arsenic  which  it  may  have  absorbed.  He  concludes,  however,  that 
this  may  be  effected  by  Marsh's  process,  if  the  organic  matter  is  pre- 
viously dealt  with  as  follows : — 100  grams  of  the  suspected  sub- 
stance are  cut  in  pieces,  and  introduced  whilst  recent  into  a  porce- 
lain capsule  of  600  c.c.  capacity.  It  is  treated  with  30  grams  of  pure 
nitric  acid,  and  moderately  heated.  The  substance  liquefies  by 
degrees,  then  thickens  and  takes  an  orange  tint.  The  capsule  is 
now  withdrawn  from  the  fire,  and  five  grams  of  pure  sulphuric  acid 
are  added.  The  mass  turns  brown,  and  is  briskly  attacked.  It  is 
heated  until  vapours  of  sulphuric  acid  begin  to  escape.  Ten  to 
twelve  grams  of  nitric  acid  are  then  poured,  drop  by  drop,  upon  the 
residue.  The  substance  liquefies  again,  giving  off  abundant  nitrous 
fumes.  It  is  then  heated  to  incipient  carbonization.  The  matter 
thus  obtained  is  powdered,  and  exhausted  in  the  capsule  with  boil- 
ing water.  The  filtrate  is  treated  with  a  few  drops  of  sodium  bi- 
sulphite, and  the  arsenic  thrown  down  as  sulphide  by  a  prolonged 
current  of  sulphuretted  hydrogen.  This  sulphide  is  converted 
into  arsenic  acid  by  ordinary  methods,  and  poured  into  Marsh's 
apparatus. 

Separation  of  Arsenic  from  Sulphuric  Acid  by  means  of  Hypo- 
sulphite of  Soda.  M.  Thorn.  (From Dingler's  polyt.Joum.)  This 
method  has  been  adopted  in  several  manufactories  of  sulphuric  acid. 
The  arsenic  is  chiefly  present  in  the  chamber  acid  as  arsenious 
acid,  but  by  the  action  of  hyposulphite  of  sodium  it  is  converted 
into  sulphide  of  arsenic  and  sulphate  of  soda.  The  manner  of 
operating  is  as  follows  : — 

The  chamber  acid  at  50°  B.  is  heated  in  a  leaden  vessel  to  70°  or 
80°,  with  the  addition  of  the  necessary  amount  of  hyposulphite 
(according  to  the  arsenic  present),  either  dissolved  in  water,  or  as  a 
powder.  The  whole  is  then  well  stirred.  Sulphide  of  arsenic  sepa- 
rates out,  and  collects  m  flakes  on  the  surface  of  the  acid,  which  is 
then  drawn  off  from  below.  Only  a  very  slight  escape  of  sulphurous 
acid  occurs  if  the  operation  is  properly  conducted.  The  purified 
acid  contains  0'30  to  0'40  per  cent,  of  sulphate  of  soda,  which,  for 
most  purposes,  is  not  prejudicial. 

The  quantity  of  arsenic  in  the  raw  acid  at  50°  B.  varies  from 
0-098  to  0-004  per  cent. 

The  Chemical  Formula  of  Commercial  Molybdate  of  Ammonium. 
X.  T.  Carrington.  (PJtarm.  Journ.,  3rd  series,  vi.,  362.)  The 
molybdates  of  ammonium  appear  to  resemble  in  constitution  the 
oxalates  of  potassium,  as  shown  in  the  following  table  : — 
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K,C.,04  .  .  .  (NH4)oMo04 
KHC,04  .  .  .  NH4HMo04 
KHC204,HoCo04        .        NH4HAEo04,  H0M0O4. 

If  moljbdic  oxide  or  anhydride  be  dissolved  in  excess  of  solution  of 
ammonia,  the  normal  molybdate  (NH4)2  Mo  04  seems  to  be  formed  ; 
but  this,  on  evaporation,  so  readily  loses  ammonia  that  a  more  or 
less  acid  salt  results.  Some  of  these  salts  are  referred  to  in  such 
chemical  works  as  "  Grmelin's  Manual,"  and  "  Watts's  Dictionary," 
several  of  the  compounds  being  stated  to  have  rather  complicated 
chemical  formula} ;  but  neither  of  the  books  contains  any  statement 
showing  which  of  the  molybdates  of  ammonium  is  the  molybdate 
used  in  chemical  laboratories.  The  writer  has  therefore  analysed 
three  specimens  furnished  by  the  makers,  Messrs.  Morson  &  Son, 
and  Messrs.  Hopkin  &  Williams.  The  numbers  obtained  show 
that  the  composition  of  the  molybdate  of  ammonium,  of  trade  is  re- 
presented by  the  formula  N"  H^,  H  Mo  04. 

A  Test  for  distinguishing  free  Carbonic  Acid  from  the  Combined 
Acid  in  Potable  and  Mineral  Waters.  M.  Pettenkofer.  (Zeitschr. 
r.  Apoth.  Ver.,  1876,  24.)  Rosolic  acid,  which,  according 
to  Kolbe,  can  be  prepared  by  the  action  of  sulphuric  and  carbolic 
acids  upon  oxalic  acid,  is  reddened  by  the  carbonates  and  bicar- 
bonates  of  the  alkalies  and  alkaline  earths,  but  decolorized  by  free 
carbonic  acid. 

The  test  solution  recommended  by  the  author  is  made  by  dissolv- 
ing one  part  of  pure  rosolic  acid  in  500  parts  of  alcohol  of  80  per 
cent.,  and  carefully  neutralizing  the  solution  with  caustic  baryta, 
until  a  slight  red  coloration  begins  to  be  produced.  The  test  is  per- 
formed by  adding  one-half  c.c.  of  this  solution  to  50  c.c.  of  the  water 
under  examination.  If  the  water  contains  free  carbonic  acid,  the 
mixture  will  be  colourless  ;  but  if  it  contains  carbonates  or  bicar- 
bonates,  a  distinct,  red  coloration  will  be  the  result.  This  colour 
disappears  on  the  addition  of  the  smallest  quantity  of  free  carbonic 
acid. 

All  well  and  fountain  waters  in  and  around  Munich  were  thus 
reddened  by  rosolic  acid,  and  therefore  do  not  contain  free  carbonic 
acid.  Distilled  water,  rain,  and  snow-water  formed  colourless  mix- 
tures with  the  reagent.  None  of  the  effervescing  mineral  waters  wen; 
reddened  by  the  test.  The  waters  of  the  Carlsbad  Sprudel  and 
Miihlbrunnen,  which,  besides  their  carbonates,  appear  to  contain  a 
small  trace  of  free  carbonic  acid,  assumed  a  reddish  yellow  tint. 
Kissingen  Bitterwater  and  the  water  of  the  Heilbrunn  Adelheids- 
quelle  were  distinctly  reddened. 
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Iodosulphate  of  Chinioidine  as  a  Reagent  for  the  Detection  and 
Estimation  of  Quinine.  Dr.  de  Vrij.  (Pharm.  Joum.,  3rd  series, 
vi.,  461.)  In  estimating  quinine  in  a  mixture  of  cinchona  alkaloids 
by  means  of  an  alcoholic  solution  of  iodine,  the  reagent  requires  to 
be  added  in  slight  excess,  in  order  to  ensure  complete  precipitation. 
An  undue  excess  of  the  reagent,  however,  causes  the  formation  of  a 
compound  richer  in  iodine  and  much  more  soluble  in  alcohol  than 
herapathite,  and  thus  renders  the  determination  inaccurate.  For 
this  reason  the  author  suggests  the  application  of  an  alcoholic  solu- 
tion of  iodosulphate  of  chinioidine  (so-called  sulphate  of  amorphous 
quinine)  in  place  of  free  iodine.     The  reagent  is  made  as  follows  : — 

Two  parts  of  sulphate  of  chinioidine  are  dissolved  in  eight  parts  of 
water,  containing  five  per  cent,  of  sulphuric  acid.  To  this  clear  solu- 
tion, contained  in  a  large  capsule,  a  solution  of  one  part  of  iodine 
and  two  parts  of  iodide  of  potassium  in  100  parts  of  water  is  slowly 
added  with  continuous  stirring,  so  that  no  part  of  the  solution  of 
chinioidine  comes  into  contact  with  an  excess  of  iodine.  By  this 
addition  an  orange  coloured  flocculent  precipitate  is  formed  of  iodo- 
sulphate of  chinioidine,  which  either  spontaneously  or  by  a  slight 
elevation  of  temperature  collapses  into  a  dark  brown  red  coloured 
resinous  substance,  whilst  the  supernatant  liquor  becomes  clear  and 
slightly  yellow  coloured.  This  liquor  is  poured  off,  and  the  resinous 
substance  is  washed  by  heating  it  on  a  water-bath  with  distilled 
water.  After  washing,  the  resinous  substance  is  heated  on  the 
water-bath  till  all  the  water  has  been  evaporated.  It  is  then  soft 
and  tenacious  at  the  temperature  of  boiling  water,  but  becomes 
hard  and  brittle  after  cooling.  One  part  of  this  substance  is  now 
heated  with  six  parts  of  alcohol  of  92  or  94  per  cent,  until  it  is  com- 
pletely dissolved,  and  the  solution  allowed  to  cool.  In  cooling 
a  part  of  the  dissolved  substance  is  separated.  The  clear  dark 
coloured  solution  is  evaporated  on  a  water-bath,  and  the  residue 
dissolved  in  five  parts  of  cold  alcohol.  This  second  solution  leaves  a 
small  part  of  insoluble  substance.  The  clear  dark  coloured  solution 
obtained  by  the  separation  of  this  insoluble  matter,  either  by  decant- 
ation  or  filtration,  constitutes  the  reagent  which  the  author  has  used 
for  some  time,  under  the  name  of  iodosulphate  of  chinioidine,  both 
for  the  qualitative  and  quantitative  determination  of  crystallizable 
quinine. 

To  determine  a  quantity  of  quinine  contained  in  the  mixed  alka- 
loids obtained  from  a  sample  of  cinchona  bark,  one  part  of  the  alka- 
loids is  dissolved  in  20  parts  of  alcohol  of  90  or  92  per  cent.,  contain- 
ing 1-6  per  cent,  of  sulphuric  acid,  to  obtain  an  alcoholic  solution  of 
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the  acid  sulphates  of  the  alkaloids.  From  this  solution  the  quinine 
is  separated  by  adding  carefully,  by  means  of  a  pipette,  the  above- 
mentioned  solution  of  iodosulphate  of  chinioidine,  as  long  as  a 
dark  brown  red  precipitate  of  iodosulphate  of  quinine  (herapathite) 
is  formed.  As  soon  as  all  the  quinine  has  been  precipitated,  and  a 
slight  excess  of  the  reagent  has  been  added,  the  liquor  acquires  an 
intense  yellow  colour.  The  beaker  containing  the  liquor  with  the 
precipitate  is  now  covered  by  a  watch-glass,  and  heated  on  a  water- 
bath  till  the  liquid  begins  to  boil.  After  cooling,  the  beaker  is 
weighed,  to  ascertain  the  amount  of  liquid,  which  is  necessary  in 
order  to  be  able  to  apply  later  the  above-mentioned  correction.  For 
although  the  quinine-herapathite  is  very  little  soluble  in  alcohol,  it 
is  not  insoluble,  and  therefore  a  correction  must  be  applied  for  the 
quantity  which  has  been  dissolved  both  by  the  alcohol  used  for  the 
solution  of  the  alkaloids  and  the  alcohol  contained  in  the  reagent. 
The  liquor  is  now  filtered  to  collect  the  iodosulphate  of  quinine,  on 
a  small  filter,  where  it  is  washed  with  a  saturated  solution  of  hera- 
pathite in  alcohol.  After  the  washing  has  been  completed,  the 
weight  of  the  funnel  with  the  moist  filter  is  taken,  and  the  filter 
allowed  to  dry  in  the  funnel.  As  soon  as  it  is  dry  the  weight  is 
taken  again,  to  ascertain  the  amount  of  solution  of  herapathite  which 
remained  in  the  filter,  and  which  left  the  dissolved  herapathite  on 
the  filter  after  the  evaporation  of  the -alcohol.  This  amount  is  sub- 
tracted from  the  total  amount  of  liquid,  and  for  the  remaining  the 
correction  is  calculated  with  reference  to  the  temperature  of  the 
laboratory  during  the  time  of  the  analysis.  The  dry  iodosulphate 
of  quinine  is  taken  from  the  filter  and  dried  on  a  water-bath,  in  one 
of  a  couple  of  large  watch-glasses  closing  tightly  upon  each  other, 
so  that  the  weight  of  the  substance  contained  in  the  glass  may  be 
taken  without  the  access  of  the  air.  When  after  repeatedly  ascer- 
taining the  weight,  it  remains  constant,  this  weight  is  noted  down, 
and  to  it  is  added  the  product  of  the  calculated  correction.  The 
sum  of  this  addition  is  the  total  amount  of  iodosulphate  of  quinine 
obtained  from  the  mixed  alkaloids  subjected  to  the  operation,  and 
from  this  weight  the  amount  of  crystallizable  quinine  can  be  calcu- 
lated by  the  use  of  Hauers's  formula,  2  C40  H24  N2  04,  3(110,  S  03), 
3  I  (old  notation),  which  the  author  has  found  to  be  correct.  Ac- 
cording to  this  formula,  one  part  of  iodosulphate  of  quinine  dried  at 
100°  C.  represents  0*5509  per  cent,  of  anhydrous  quinine,  or  07345 
per  cent,  of  pure  commercial  disulphate  of  quinine. 

The  accuracy  of  this  determination  may  be  seen  from  the  follow- 
ing examples  : — 
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0294  gram  of  anhydrous  crystallized  quinine  gave  0*541  gram 
of  herapathite  dried  at  100°  C.  =  0*298  gram  of  quinine. 

According  to  Hauers's  formula,  0*5336  gram  of  herapathite  =  0*294 
gram  of  quinine,  which  ought  to  have  been  obtained. 

1*048  gram  of  bitartrate  of  quinine  gave  1*224  gram  of  herapa- 
thite =  0674  gram  of  quinine. 

According  to  the  formula  of  the  bitartrate  C^Ho^Ng  ^2»  ^4-^6  ^6 
+  Aq  =  492;  1*048  of  bitartrate  represents  0*69  of  quinine,  so  that 
1*255  gram  of  herapathite  should  have  been  obtained. 

Notwithstanding  the  different  circumstances  in  which  the  reagent 
was  applied,  the  results  are  satisfactory. 

The  two  following  experiments  were  made  with  pure  quinine, 
dried  at  100°  0.,  at  which  temperature  it  still  retains  water,  under 
identical  circumstances : — 

1*0664  grams  of  hydrated  quinine  gave  1*7266  grams  of  herapa- 
thite =  164*5  per  cent. 

1*055  grams  of  the  same  hydrated  quinine  gave  1*7343  grams  of 
herapathite  =  164*3  per  cent. 

The  author  further  states  that  the  iodosulphate  of  quinine  and 
of  quinidine  prepared  by  means  of  his  new  reagent  have  an  analo- 
gous composition,  and  are  identical  with  the  compounds  described 
by  Herapath,  whilst  the  iodosulphates  of  cinchonine  and  cinchoni- 
dine  have  a  different  composition  from  the  former,  and  both  require 
more  iodine  to  be  converted  into  the  optical  iodosulphates  described 
by  Herapath.  Of  all  these  iodosulphates,  that  of  quinine  is  by  far 
the  most  insoluble  in  alcohol,  and  is  precipitated  first  and  free  from 
the  others  by  a  judicious  application  of  the  iodosulphate  of  chinioi- 
dine. 

Precipitation  of  Zinc  by  Sulphuretted  Hydrogen  from  Acid  Solu- 
tions containing  Acid  Sulphate  of  Potassium.  Dr.  G-.  Seelhorst. 
(Zeitschr.  fur  Analyt.  Chem.,  1875,  316).  The  author  quotes  a  number 
of  experiments  which  prove  that  zinc  in  the  presence  of  acid  sulphate 
of  potassium  is  precipitated  by  sulphuretted  hydrogen  from  acid 
solutions.  The  amount  of  zinc  thus  precipitated  varied  between  17 
and  20  per  cent,  of  the  quantity  employed.  The  precipitation  takes 
place  slowly.  No  other  metal  of  the  same  group  is  precipitated  under 
the  same  conditions. 

Brazil  Wood  as  an  Indicator  in  Titrations.  F.  Sfcolba.  (Zeitschr. 
fur  Analyt.  CJiem.,  1875,  324).  The  author  communicates  his  ex- 
perience respecting  the  value  of  Brazil  wood  as  an  indicator  in 
alkalimetric  and  acidimetric  estimations.  In  place  of  an  infusion 
of   Brazil  wood,  which  does  not  keep,   he  recommends    the    use 
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of  small  splinters  of  the  wood.  The  reaction  is  so  delicate  that  a 
single  drop  of  an  acid  containing  one-tenth  of  an  equivalent  of 
anhydrous  acid  per  litre  always  produces  a  well  marked  change.  In 
many  cases  Brazil  wood  is  superior  to  litmus,  as  it  admits  of  the 
direct  titration  of  acids  by  means  of  sodium  carbonate.  The  opera- 
tions, of  course,  must  be  conducted  at  the  boiling  point.  As  an 
instance  showing  the  applicability  of  this  indicator  the  author  men- 
tions the  titration  of  alkaline  and  alkaline  earthy  carbonates  in  pot- 
able waters.  The  water  to  be  tested  is  boiled  in  a  flask  with  a  small 
splinter  of  Brazil  wood,  and  the  titrated  acid  is  then  added,  drop  by 
drop,  until  the  colour  changes  from  red  to  yellowish  green.  Before 
that  point  is  reached,  that  is  to  say,  as  long  as  there  are  any  carbon- 
ates present,  the  mixture  remains  red  or  yellowish  red.  This  indi- 
cator can  b3  used  with  the  same  ease  and  precision  in  titrating  acids 
by  standard  Na  H  0,  as  the  change  from  green  to  red  is  equally  well 
marked.  The^e  reactions  appear  as  distinct  in  gaslight  as  in  daylight. 
Residues  from  the  Manufacture  of  Olive  Oil.  F.  Sestini  and 
G.  Del  Torre.  (Landw.  Versuchsstation,  xvii.,  433-436;  Journ. 
Cliem.  8oc.t  1875,  1049.)  The  black  press- water  from  the  olive-oil 
manufacture  contains  much  organic  matter,  sometimes  rising  to  85 
grams  per  litre,  and  when  the  free  acids  which  it  contains  have  been 
neutralised  with  lime,  it  may  be  used  as  a  liquid  manure.  From 
the  residue,  after  extracting  the  oil  from  the  pulp  of  the  olive, 
which  was  formerly  nsed  as  fuel,  more  oil  is  now  extracted  by 
carbon  sulphide  ;  two  samples  gave,  on  analysis  : — 

I.  II. 

Water 6-62  674 

Fat 27-58  24-20 

Albumenoids     ....          7*43  10-59 

Fibre,  etc 52-71  54-65 

Ash 5-66  3-82 

An  analysis  of  their  ash  is  also  given. 

Analyses  of  the  olive  cake  from  pressing  the  whole  olives,  gave — 

I.  II. 

Water 12-40  13-16 

Fat   . 14-70  12-97 

Albumenoids     ....  7*64  4-71 

Fibre,  etc 60-46  61-65 

Ash 4-80  7-51 

These  cakes  contain  fragments  of  the  stones  of  the  olives,  and  are 
of  much  less  value  than  the  preceding  ones,  from  which  the  stones 
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had  been   removed;  they  mny  be  converted  into   meal   and  mixed 
with  other  feeding  materials.     Analyses  of  their  ashes  nre  given. 

Estimation  of  Urea  and  Uric  Acid  by  Sodium  Hypobromite. 
B.  M.  de  la  Source.  (Bull  Soc.  Ghim.  [2].  xxi.,  290-293; 
Journ.  Ckem.  Soc,  1875,  916.)  The  author's  experiments  afford 
additional  proof  that  the  decomposition  of  urea,  etc.,  by  an  alkaline 
hvpobromite  is  perfectly  uniform.  Urea  .and  creatine  evolve  the 
whole  of  their  nitrogen  in  the  cold,  but  uric  acid  loses  only  one-half 
of  its  nitrogen  at  15°,  requiring  a  temperature  of  nearly  100°  for 
its  complete  decomposition. 

The  apparatus  employed  for  the  estimation  of  the  nitrogenous 
constituents  of  urine  is  a  modification  of  that  originally  devised  by 
M.  Yvon  (Chem.  Soc.  Journ.  [2],  xi.,  411).  A  glass  tube  is  fitted 
at  one  extremity  with  a  stopcock  and  funnel ;  a  bulb  is  blown  in  the 
tube  about  five  or  six  centimetres  from  the  stopcock,  and  a  second 
bulb  about  12  centimetres  from  the  first;  the  tube  is  graduated 
throughout,  the  volume  of  the  upper  bulb  being  included  in  the  grad- 
uation. The  manner  of  using  the  apparatus  is  not  explained,  further 
than  that  in  any  experiment  the  quantity  of  urine  employed  should 
disengage  sufficient  nitrogen  to  fill  the  upper  bulb,  and  to  bring  the 
level  of  the  column  of  liquid  within  the  graduated  portion  of  the 
tube  between  the  bulbs.  In  the  estimation  of  uric  acid  by  the  fore- 
going method,  the  results  obtained  by  the  author  were  very  fairly 
concordant  with  those  obtained  by  direct  weighing.  He  observes 
that  the  whole  of  the  nitrogen  is  never  expelled  from  urine  by  the 
action  of  alkaline  hypobromite,  since,  when  the  liquid  is  evaporated 
and  the  residue  burnt  with  copper  oxide,  the  numbers  so  obtained 
are  always  higher  than  those  afforded  by  volumetric  analysis. 

Notes  on  the  Occurrence  of  Morphine  in  the  Urine  and  Faeces 
of  Patients.  Dr.  E.  Vogt.  (ArcJiiv  der  Pharmacie,  July,  1875, 
28).  The  author  reports  the  results  of  his  experiments  with  the 
urine  and  faeces  of  a  patient  who  was  in  the  habit  of  administering 
to  himself,  internally  and  by  subcutaneous  injections,  two  grains  of 
morphine  per  day,  and  had  carried  on  this  mode  of  treatment  for 
five  consecutive  years.  The  whole  quantity  of  urine  passed  within 
twenty-four  hours  was  used  for  each  examination ;  but  though  the 
experiments  were  conducted  with  the  greatest  care  and  according  to 
the  best-known  methods,  the  author  failed  to  detect  the  presence  of 
morphine  in  every  instance.  A  very  different  result  was  obtained 
with  the  fasces.  From  these  the  alkaloid  was  extracted  according 
to  Stas's  method,  and  in  another  experiment  by  dialysis  and  subse- 
quent treatment  with  magnesia  and  acetic  ether ;  and  in  each  case 
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Dr.  Vogt  succeeded  in  separating  an  estimable  quantity  of  pure 
morphine. 

In  comparing  the  various  means  used  for  the  recognition  of  mor- 
phine, the  author  came  to  the  conclusion  that  Husemann's  test 
(strong  sulphuric  acid  with  nitric  acid)  is  the  most  delicate,  as  it 
will  indicate  '000005  gram  of  the  alkaloid.  Next  in  point  of  deli- 
cacy comes  the  reaction  with  iodic  acid  and  bisulphide  of  carbon, 
which  produces  a  distinct  pink  coloration  with  '00001  gram, 
whereas  '00003  gram  was  required  to  produce  a  distinct  reaction 
with  ferric  chloride.  With  Frode's  test  (sulphuric  acid  with 
molybdic  acid)  the  author  obtained  a  distinct  coloration  with 
•00001,  but  not  with  less. 

Determination  of  Carbonic  Acid  in  Carbonates.  J.  Hessert. 
(Annalen  der  Ghemie,  clxxvi.,  136-144.)  The  results  obtained  by 
the  following  method  corroborate  Persoz's  statement  of  its 
accuracy.  An  ordinary  combustion  tube,  such  as  that  used  for 
organic  analysis,  is  employed,  though  of  rather  shorter  length,  about 
2*5  centim.  Pieces  of  potassium  dichromate  are  first  introduced, 
then  a  mixture  of  the  carbonate,  finely  powdered,  with  powdered 
dichromate  to  the  amount  of  25  centim.,  and  this  is  followed  by  a 
layer  of  powdered  dichromate  of  about  2*5  centim.  longer.  To  the 
open  end  is  attached,  by  means  of  a  cork,  a  calcium  chloride  tube 
and  the  potash- bulbs.  The  heating  is  conducted  as  in  organic 
analysis,  the  time  required  being  only  half  an  hour.  Care  must  be 
taken  that  the  tube  be  not  stopped  by  half-molten  dichromate  ;  care 
must  also  be  exercised  in  the  weighing  of  the  potash  bulbs,  that  the 
weight  remains  constant,  for  a  mistake  of  1  milligram  in  0*5  gram 
of  substance  corresponds  to  ^  per  cent,  carbon  dioxide ;  whereas,  in 
a  carbon  determination,  the  error  is  2f  less.  The  mean  results 
obtained  yield  theoretical  quantities.  Analyses  of  various  minerals 
are  given,  which  closely  correspond.  The  results  are  not  affected  by 
the  presence  of  chlorine,  bromine,  and  fluorine,  or  by  sulphur  or  its 
oxides,  when  in  combination  with  an  alkali  ;  but  volatile  acids  and 
carbon  contained  in  the  substance  render  the  method  impracticable. 

The  advantages  of  the  above  method  over  those  of  Kolbe  and 
Fresenius,  consist  in  the  small  amount  of  apparatus  required,  and  in 
the  fact  that  it  does  not  require  a  very  experienced  worker  to  obtain 
good  results,  but  the  substances  which  can  be  analysed  by  it  are 
limited.  Another  method  is  also  cited,  in  which  the  acid  is  allowed 
to  drop  from  a  separating  funnel  with  stopcock  into  the  flask  in 
which  the  carbonate  is  placed.  The  gas  is  collected  in  Liebig's 
potash-bulbs,    after   having   been   dried    by   passing   through    one 
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calcium  chloride  tube,  if  the  flask  be  small.  Au  aspirator  is  used 
to  draw  air  through  the  apparatus,  care  being  taken  to  dry  the  air 
before  it  passes  into  the  flask. 

The  Therapeutic  Value  of  Pancreatin.  E.  Scheffer.  (Proc. 
Amer.  Pharm.  Ass.,  1875,  725.)  The  following  experiments  were 
made  by  the  author  with  the  object  of  answering  the  question :  Is 
pancreatin  converted  into  peptone  by  the  action  of  pepsin  ?  or,  in 
other  words,  Can  pancreatin,  when  brought  into  the  stomach,  have 
any  physiological  and  therapeutical  effect  ? 

1.  One  ounce  of  chopped  pancreas  was  added  to  a  solution  of 
half  a  grain  of  pure  pepsin  in  three  ounces~of  acidulated  water ; 
after  six  hours'  digestion,  at  100°  F.,  the  liquid  was  filtered  off  from 
the  undissolved  portion,  and  neutralized  with  carbonate  of  calcium. 
A  portion  of  the  neutral  liquid  was  added  to  starch  paste,  and  the 
vial  containing  it  exposed  to  100°  F.  for  some  time.  Trommer's 
test  produced  only  a  purple  red  coloration,  but  no  precipitate  of 
suboxide  of  copper.  The  remainder  of  the  neutral  liquid  was  pre- 
cipitated with  alcohol,  and  to  the  washed  precipitate  monobutyrin 
added,  but  no  odour  of  butyric  acid  could  be  noticed. 

2.  To  a  solution  of  half  a  grain  of  pepsin  in  two  ounces  of 
acidulated  water  were  added  two  ounces  of  pancreas  liquid,  ob- 
tained by  rubbing  down  and  beating  three  ounces  of  chopped 
pancreas  with  small  quantities  of  water,  until,  after  the  third  strain- 
ing, four  ounces  of  liquid  were  obtained,  which  readily  saccharified 
starch  at  the  temperature  of  the  air.  The  pepsin  solution,  contain- 
ing the  pancreas  liquid,  after  four  hours'  digestion,  was  filtered, 
neutralized,  digested  with  starch  paste,  and  tested,  but  no  sugar 
reaction  was  obtained. 

3.  To  two  ounces  of  the  filtered  pancreatic  solution  was  added  a 
solution  of  a  quarter  of  a  grain  of  pepsin  in  two  drachms  of  water 
acidulated  with  five  drops  of  hydrochloric  acid,  and  the  mixture 
treated  as  described  before.  Neither  from  the  acid  nor  from  the 
neutralised  solution,  after  digestion  with  starch  paste,  was  any  sign 
of  sugar  obtained  by  Trommer's  test ;  while  the  pancreatic  solution 
by  itself,  treated  with  starch,  had  given  the  most  copious  precipitate 
of  oxidulated  copper. 

4.  The  experiment  of  3  was  repeated,  with  the  difference  that  only 
one  ounce  of  the  pancreatic  solution  was  taken,  and  one  hundred 
and  twenty  grains  of  coagulated  albumen  added.  The  result  was 
the  same,  except  that  the  coloration  of  the  liquid,  by  addition  of 
Trommer's  test,  was  deeper  purple  than  in  3,  but  no  sugar  could  be 
traced. 
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5.  A  solution  of  a  quarter  of  a  grain  of  pepsin  and  six  grains  of  dry 
pancreatin  in  one  ounce  of  water,  with  five  drops  of  hydrochloric 
acid,  was  kept  at  100°  F.  for  six  hours.  To  a  portion  of  it  starch 
paste  was  added  and  digested  for  some  time.  Trommer's  test 
produced  afterwards  a  light  carmine  red  coloration,  but  no  pre- 
cipitate of  suboxide  of  copper.  The  remainder  of  the  liquid,  neu- 
tralized with  carbonate  of  calcium  wras,  after  filtration,  precipitated 
with  alcohol,  and  the  precipitate  tested  with  monobutyrin,  but  no 
odour  of  butyric  acid  could  be  detected. 

These  experiments  appear  to  prove  the  incompatibility  of 
pancreatin  and  pepsin,  and  the  uselessness  of  pancreatin  as  a 
therapeutic  agent,  as  it  is  decomposed  when  brought  into  the 
stomach. 

A  New  Reaction  of  Hydrocyanic  Acid.  C.  Lea.  (Chem.  Cen- 
tralblatt,  1875,  199.)  A  mixed  solution  of  ferrous  sulphate  and  ura- 
nium nitrate  forms  a  purplish  red  or  greyish  red  precipitate  on  the 
addition  of  a  soluble  cyanide.  The  test  solution  is  made  by  dissolv- 
ing two  grains  of  ferrous  sulphate  and  the  same  quantity  of  perfectly 
neutral  uranium  nitrate  in  half  an  ounce  of  water.  To  two  or 
three  drops  of  this  solution,  placed  in  a  porcelain  dish,  one  or  two 
drops  of  the  solution  to  be  tested  for  HCy  are  carefully  added,  so 
that  the  two  liquids  do  not  mix,  as  the  reaction  is  best  observed  at 
the  point  of  contact.  A  solution  of  potassium  cyanide  containing 
5  0*0  0  °f  anhydrous  H^Cy  is  stated  to  give  a  very  decided  result. 

Determination  of  very  Small  Amounts  of  Copper.  J.  M. 
Merrick.  (Chem.  News,  xxxiii.,  111.)  In  the  researches  of  M. 
Bergeron  and  l'Hote,  upon  the  occurrence  of  very  minute  quantities 
of  copper  in  the  human  organism,  these  chemists  employed  a 
colorimetric  test  based  upon  the  blue  tint  which  ammonia  gives 
with  salts  of  copper,  and  constructed  a  scale  of  colours,  showing 
from  2  milligrams  down  to  0*5  milligram,  and  state  that  if  the 
quantity  of  copper  is  less  than  0*5  milligram  the  colour  method  fails 
to  indicate  it,  but  yellow  prussiate  of  potash  still  gives  the  charac- 
teristic red  coloration. 

To  this  statement  the  author  adds  the  outline  of  a  gravimetric 
method  which,  in  very  numerous  trials,  has  led  to  trustworthy 
results,  even  when  the  amount  of  copper  present  was  very  much 
less  than  0"<5  milligram. 

It  consists  simply  in  concentrating  to  a  very  small  bulk  the 
solution  suspected  to  contain  copper,  and  then  depositing  the 
copper,  if  present,  upon  platinum,  by  the  battery.  The  writer 
used  for  a  depositing  cell  a  very  small  test-tube  on  a  foot,  cat  off, 
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so  as  to  make  a  vessel  about  1|  inches  deep.  Into  this  was  introduced 
the  solution  acidified  with  sulphuric  acid,  and  a  platinum  anode 
and  cathode — each  about  1  inch  long,  and  one-eighth  of  an  inch  or 
less  wide — were  hung  face  to  face,  and  "very  close  together,  and  the 
circuit  completed.  Very  satisfactory  depositions  of  copper  were 
thus  obtained  with  exceedingly  minute  quantities  of  the  metal.  The 
amounts  were  determined  by  the  increased  weight  of  the  cathode 
(which  was  provided  with  a  platinum  wire  soldered  on  with  gold, 
by  which  it  was  conveniently  hooked  on  to  the  balance),  and  by 
the  loss  in  weight  of  the  same  on  washing  it  with  nitric  acid.  The 
platinum  was  polished  and  heated  red  hot  before  the  first  weighing, 
and  then  gently  heated  before  hanging  in  the  solution.  The  con- 
trast in  colour  between  deposited  copper  and  bright  platinum  is,  of 
course,  striking  and  characteristic.  In  this  way  01  milligram  of 
copper  may  be  safely  determined,  while  for  mere  qualitative  analysis 
this  method  may  be  employed  where  the  amount  is  even  smaller. 

Note  on  the  Solubility  of  Oil  of  Bitter  Almonds  in  Water. 
Prof.  F.  A.  Fliickiger.  (ArcMv  der  Pharmacie,  August,  1875, 
103.)  It  is  stated  in  most  chemical  hand-books  that  one  part  of 
oil  of  bitter  almonds  is  soluble  in  thirty  parts  of  water.  The 
author  has  tested  the  solubility  of  three  different  samples:  one  of 
which  was  the  ordinary  oil,  containing  hydrocyanic  acid;  the  second 
an  oil  freed  from  that  impurity;  and  the  third  an  oil  (also  free  from 
H  Cy)  which  had  been  separated  from  the  crystalline  bisulphite 
2(C7  H6  0,  Na  H  S  03)  +  0  H2  by  means  of  sodium  carbonate  in  a 
current  of  carbonic  acid  gas,  in  order  to  remove  any  benzoic  acid 
which  it  might  have  contained.  He  finds  that  200  parts  of  water 
will  not  suffice  to  dissolve  any  of  the  oils  named.  With  250  parts 
(by  weight)  the  oil  drops  begin  to  disappear  and  become  uniformly 
suspended,  but  not  dissolved  in  the  water,  and  impart  to  it  a  turbid 
appearance.  With  300  parts  of  water  the  mixture  becomes  clearer, 
but  even  with  more  water  it  is  not  perfectly  clear.  It  is  hardly 
possibly  to  recognize  the  exact  point  at  which  this  turbidity  com- 
pletely disappears,  as  it  diminishes  very  gradually  as  more  water  is 
added.  The  solubility  of  the  oil  is  further  affected  by  the  forma- 
tion of  benzoic  acid  and  hydrobenzamide,  which  are  still  less  soluble 
in  cold  water.  Heat  does  not  appear  to  have  much  influence  on 
the  solubility  of  the  oil,  for  a  turbid  solution  containing  3-^  of  oil 
does  not  become  clear  in  a  water  bath.  These  results  induce  the 
author  to  suppose  that  the  above-named  statement  in  reference  to 
the  solubility  of  this  oil  may  have  originated  in  a  printer's  error, 
and  that  a  quantity  of  water  capable  of  dissolving  one  part  of  the 
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oil  should  have  been  300  instead  of  30,  as  that  number  is  much 
nearer  the  truth. 

Combinations  of  Alkaloids  with  Bromine.  C.Bullock.  (Proc. 
Amer.  Pharm.  Ass.,  1875,  705.)  The  literature  of  the  hydrobro- 
mates  of  the  organic  bases  being  very  scant,  the  author  undertook 
an  investigation  in  this  direction,  and  obtained  the  following 
results  : — 

Hydrobromate  of  ciuchonine  crystallizes  in  prismatic  needles. 
100  parts  of  water,  at  70°  F .,  take  up  5-6  parts  of  the  salt.  It  is 
sparingly  soluble  in  alcohol,  and  dissolves  readily  in  dilute  alcohol. 

Hydrobromate  of  morphine  crystallizes  in  prismatic  needles. 
100  parts  of  water,  at  70°  F.,  take  up  9  parts  of  the  salt.  It  is 
sparingly  soluble  in  alcohol,  and  dissolves  readily  in  dilute  alcohol. 

Hydrobromate  of  quinine  crystallizes  in  prismatic  needles,  having 
a  disposition  to  arrange  themselves  in  rosettes.  100  parts  of  water, 
at  70°  F.,  take  up  2*1  parts  of  the  salt.  It  is  sparingly  soluble  in 
alcohol,  and  dissolves  readily  in  dilute  alcohol. 

Bihydrobromate  of  quinine  crystallizes  in  cubical  plates.  100 
parts  of  water,  at  70°  F.,  take  up  38*7  parts  of  the  salt.  It  is 
sparingly  soluble  in  alcohol,  and  dissolves  readily  in  dilute  alcohol. 

Hydrobromate  of  strychnine  crystallizes  in  prismatic  needles. 
100  parts  of  water,  at  70°  F.,  take  up  3*2  parts  of  the  salts.  It  is 
sparingly  soluble  in  alcohol,  and  dissolves  readily  in  dilute  alcohol. 

All  of  the  aforementioned  hydrobromides  of  the  organic  bases 
being  soluble  in  dilute  alcohol,  the  following  formulae  for  their 
manufacture  yielded  satisfactory  results  : — 

Hydrobromate  of  Cinchonia. 

p,     CinchoniaB  Siilph.           ....     36*6  grains. 
Potasii  Bromid 11*7       ,, 

Dissolve  the  cinchonia  sulph.  in  one  fluid  ounce  of  warm  alcohol 
and  the  bromide  of  potassium  in  one  fluid  dram  of  water.  Mix 
the  solutions  ;  filter  from  the  precipitated  sulphate  of  potassium  ; 
add  one  and  a  half  fluid  ounces  of  water  to  the  alcoholic  filtrate, 
evaporate,  and  crystallize. 

Hydrobromate  of  Quinia. 

P>    Quinia3  Sulph. 43-6  grains. 

Potasii  Bromid 11-7       ,, 

Dissolve  the  quinia?  sulph.  in  one  fluid  ounce  of  warm  alcohol, 
and  the  bromide  of  potassium  in  one  fluid  dram  of  water.     Mix 
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the  solutions  ;  filter  from  the  precipitated  sulphate   of  potassium  ; 
add  two  fluid  ounces  of  water,  evaporate,  and  crystallize. 

Bihydrobr ornate  of  Quinia. 

Jfc     Quiniae  Sulph. 43-6  grains. 

Potasii  Bromid 23-4       ,, 

Acid  Sulph.  Dil  (U.S. P.)       .         .         .        gtt.  xxxv. 

Dissolve  the  quiniao  sulph.  in  half  a  fluid  ounce  of  water,  to 
which  the  dilute  sulphuric  acid  had  previously  been  added,  and  the 
bromide  of  potassium  in  one  fluid  dram  of  water.  Mix  the  solu- 
tions ;  add  one  fluid  ounce  of  alcohol ;  filter  from  the  precipitated 
sulphate  of  potassium,  evaporate  to  six  drams,  and  crystallize. 

Hydrobr ornate  of  Morphia. 

Jjk    Morphia?  Sulph 32-5  grains. 

Potasii  Bromid 11*7       ,, 

Dissolve  the  morphias  sulph.  in  one  fluid  dram  of  warm  water, 
and  the  bromide  of  potassium  in  one  fluid  dram  of  water.  Mix 
the  solutions ;  add  half  a  fluid  ounce  of  alcohol ;  filter  from  the 
precipitated  sulphate  of  potassium,  evaporate,  and  crystallize. 

Hydro  or  ornate  of  Strychnia. 

Jjb     Strychnia?  Sulph 45  grains. 

Potasii  Bromid 11-7     „ 

Dissolve  the  strychnia?  sulph.  in  a  mixture  of  one  fluid  ounce  of 
water  and  two  fluid  drams  of  alcohol,  and  the  bromide  of  potas- 
sium in  one  fluid  dram  of  water.  Mix  the  solutions ;  add  one  fluid 
ounce  of  alcohol ;  filter  from  the  precipitated  sulphate  of  potassium, 
add  one  fluid  ounce  of  water  to  the  alcoholic  filtrate,  evaporate,  and 
crystallize. 

The  term  "bromide"  applied  to  bromine  combinations  with 
organic  bases,  is  of  doubtful  propriety,  as  the  alkaloids  neutralize 
hydrobromic  acid  without  displacement  of  the  hydrogen  of  the 
acid.    The  resulting  salts  are  more  correctly  termed  hydrobromates. 

Detection  of  Arsenious  Acid  and  Sulphurous  Acid  in  Hydro- 
chloric Acid.  A.  Hilger.  (Archiv  der  Pharmacie,  1875,  393.) 
The  author  tests  hydrochloric  acid  for  these  impurities  by  means  of 
a  solution  of  iodine  in  iodide  of  potassium.  Both  sulphurous  and 
arsenious  acid  decolorize  the  test  solution,  giving  rise  to  the  forma- 
tion of  hydrochloric  acid  and  sulphuric  or  arsenic  acid. 

H2  S  03  +  To  +  H2  0  =  2  H I  +  H2  S  04 
H3  As  03  +  I2  +  H2  0  =  2  H  I  -\  H3  As  04. 
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The  iodine  solution  (containing  T^  of  an  atomic  weight  of  iodine 
per  litre)  is  cautiously  added  to  2  to  3  c.c.  of  the  hydrochloric  acid 
previously  diluted  with  an  equal  bulk  of  water.  If  the  mixture  is 
colourless,  and  remains  so  on  the  addition  of  starch  paste,  either  sul- 
phurous acid  or  arsenious  acid,  or  both,  must  have  been  present. 
To  distinguish  these  impurities,  the  addition  of  the  test  solution  is 
continued  until  a  permanent  coloration  is  produced.  The  mixture 
is  then  poured  «upon  a  few  pieces  of  pure  ziuc  contained  in  a  flask, 
which  is  covered  with  a  piece  of  paper  moistened  with  a  solution  of 
silver  nitrate.  If  the  paper  is  blackened,  arsenic  was  present ;  if 
not,  the  impurity  indicated  by  the  decolorization  of  the  iodine  was 
sulphurous  acid.  In  case  arsenic  was  found,  sulphurous  acid  may 
be  tested  for  in  the  following  manner  : — A  small  quantity  of  the 
hydrochloric  acid  is  diluted  with  twice  its  volume  of  water,  and  then 
mixed  with  solution  of  barium  chloride  in  excess,  to  remove  the 
sulphuric  acid  which  may  be  present.  Any  precipitate  thus  formed 
is  separated  by  filtration,  and  the  clear  filtrate  mixed  with  a  suffi- 
cient quantity  of  the  iodine  solution  to  produce  a  distinct  yellow 
coloration.  Should  a  white  precipitate  (Ba  S  0^)  be  now  formed, 
this  would  afford  a  definite  proof  of  the  presence  of  sulphurous  acid 
in  the  hydrochloric  acid  under  examination. 

Test  for  Distinguishing  Petroleum-Benzine  from  Coal-Tar  Benzine. 
M.  Pusch.  (Pliarm.  Centmlhalle,  xvi.,  130.)  A  few  c.c.  of  the 
liquid  to  be  tested  are  shaken  in  a  test  tube  with  a  small  particle  of 
iodine.  Treated  in  this  manner,  coal-tar  benzine  assumes  a  violet 
red  and  petroleum-benzine  a  raspberry  colour.  To  a  mixture  of  the 
two  iodine  imparts  an  intermediate  shade  of  red,  in  which,  however, 
the  raspberry  colour  is  sufficiently  predominant  to  admit  of  the 
easy  recognition  of  an  admixture  of  even  a  small  quantity  of  petro- 
leum-benzine in  a  sample  of  coal-tar-benzine. 

The  Astringent  Constituent  of  Mahogany  Wood.  M.  La  tour  and 
P.  P.  Cazeneuve.  (Bull.  Soc.  Chim.  de  Paris,  August,  1875,  118.) 
The  authors  show  that  the  astringent  principle  of  mahogany  wood 
is  identical  with  that  of  catechu.  It  is  obtained  by  exhausting  the 
wood  with  water,  precipitating  the  colouring  matter  by  subacetate 
of  lead,  filtering,  again  adding  subacetate  of  lead,  collecting  the 
precipitate  (catechuate  of  lead)  on  a  filter,  washing  it  with  boiling 
water,  and  decomposing  it,  while  suspended  in  water,  by  a  current 
of  sulphuretted  hydrogen.  After  boiling  and  filtering  the  resulting 
liquid,  and  evaporating  the  filtrate  in  a  current  of  C  03  to  a  small 
bulk,  crystals  of  catechin  separate  on  cooling,  which  are  washed  with 
a  small  quantity  of  cold  water,  then  pressed  and  dried  in  vacuo. 
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The  number  obtained  in  the  ultimate  analysis  of  this  substance 
lead  to  the  formula  C20  H13  08.  Dried  at  100°  C,  the  preparation 
loses  4>  per  cent,  of  water,  so  that  its  proper  formula  '  appears 
to  be  C20H18O9,  Ho  0,  which  agrees  with  that  found  by  Zwengu, 
Co0  H20  09.     The  fusing  point  of  catechin  is  217°. 

Gum  in  Wine,  and  its  Influence  on  the  Determination  of 
Glucose.  M.  Gr.  Chancel.  (Comptes  Itendus,  July  5th,  1875; 
Ghem.  Neivs,  xxxii.,  61.)  For  a  considerable  time  it  has  been  known 
that,  besides  glucose,  wine  contains  other  substances,  optically 
active,  and  capable  of  reducing  the  cupro-potassic  reagent.  M. 
Pasteur,  ten  years  ago,  extracted  from  wine  a  substance  which  he 
described  as  a  kind  of  gum.  Recently  Bechamp  (Comptes  Bendus, 
Ixxx.,  967)  announced  that  he  had  isolated  two  bodies,  A  and  I>, 
capable  of  reducing  the  reagent  of  Frommherz.  The  author  con- 
siders that  the  gum  of  M.  Pasteur  is  identical  with  the  substance 
A  of  M.  Bechamp,  and  with  the  reducing  substance  of  Neubauer, 
Hoppe-Seyler,  Schubert,  etc. 

Vegetation  of  Oxalis  Acetosella,  Rumex  Acetosa,  and  Rumex 
Acetosella,  in  a  Soil  devoid  of  Potash.  M.  Mercadante. 
(Gazzetta  Chimica  Iialiana,  1875,  v. ;  Ghem.  News,  xxxii.,  73.)  The 
plants  were  grown  in  a  soil  composed  of  one  kilogram  of  sulphur 
mixed  with  the  following  salts  : — 

Grams. 

Nitrate  of  Lime 2-000 

Nitrate  of  Soda 0-792 

Phosphate  of  Lime 2  610 

Phosphate  of  Soda 0-100 

Phosphate  of  Magnesia        ....  3-800 

Oxide  of  Lou 0-100 

Sulphate  of  Iron 0-200 

Silicate  of  Soda 1-0C0 

As  a  substitute  for  organic  matter  were  added  20  grams  of  glucose. 
The  experiments  proved  that  potash  is  not  indispensable  for  the 
formation  of  oxalic  acid,  it  being  in  part  replaced  by  lime;  but  the 
vegetation  in  this  case  is  meagre,  and  the  plant  does  not  form  seeds. 

The  Estimation  of  Sugar  in  Urine.  M.  Strohl.  (Journ.  de  Pharm. 
et  de  Chim.,  xxi.,  191.)  The  author  employs  the  standard  copper 
solution  recommended  by  Dr.  Hager.  It  is  made  by  mixing  a  solu- 
tion of  3465  grams  of  cupric  sulphate  in  200  c.c.  of  water  with  a 
solution  of  150  grams  of  potassium  tartrate,  in  500  c.c.  of  liquor 
sodoe  of  111  sp.  gr.,  then  adding  100  grams  of  pure  glycerin 
and  sufficient  water  to  make  up  one  litre.  10  c.c.  of  this  solution 
correspond  to  0'05  gram  of  glucose.     The  titration  is  carried  out  in 
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the  usual  manner,  a  very  weak  solution  of  potassium  ferrocyanide 
(added  to  the  cooled  filtrate  acidulated  with  acetic  acid)  being  used 
as  an  indicator  in  preference  to  sulphuretted  hydrogen. 

If  the  urine  contains  less  than  one  per  cent,  of  glucose,  the  results 
are  satisfactory,  and  are  not  much  improved  by  a  previous  concen- 
tration of  the  urine,  or  by  the  addition  of  lead  acetate  and  sodium 
carbonate.  The  precipitate  in  such  cases  settles  down  very  slowly 
and  does  not  show  the  characteristic  red  colour  of  cuprous  oxide.  To 
remedy  this  defect,  the  author  recommends  the  addition  of  a  known 
volume  of  a  solution  of  glucose  containing  0*01  gram  in  one  c.c. 
Such  an  addition  greatly  accelerates  the  work,  as  it  causes  a  rapid 
deposition  of  the  precipitate.  Supposing  the  urine  under  examina- 
tion were  mixed  with  two  volumes  of  this  solution  of  glucose,  and 
that  n  c.c.  were  required  for  the  reduction  of  10  c.c.  of  the  copper 
solution,  the  mixture  would  contain  0'05  gram  of  glucose  (in  n  c.c). 
JSow,  as  these  nc.c.  of  the  mixture  consist  of  two-thirds  n  c.c.  of  glu- 
cose solution  (containing  one  per  cent.)  and  one- third  n  c.c.  of  urine, 
we  arrive  at  the  following  calculation  : — 

As  the  two- thirds  n  c.c.  of  glucose  solution  contain  two- thirds  n 
centigram  of  glucose,  one-third  n  c.c.  of  urine  must  contain  5  -  f  n, 
or  i  s— g  n  centigram.  Hence  it  follows  that  the  quantity  of  glucose 
contained  in  1000  c.c.  of  urine  is  1000  ^~-2^  centigrams  =  10  *^*-2 
grams.  If  the  urine  be  diluted  with  four  instead  of  two  volumes 
of  the  solution,  the  quantity  of  its  glucose  per  1000  c.c.  would  be 

10    2  5—4  n 

Detection  of  Albumen  in  Urine.  M.  Galipe.  (Pharm.  Z&itung 
filr  Bussland,  xiv.,  48.)  The  following  test  is  recommended  by  the 
author  as  both  delicate  and  trustworthy : — 

A  few  drops  of  the  urine  are  carefully  added  to  a  solution  of  pic- 
ric acid  contained  in  a  small  conical  test  glass.  If  albumen  be 
present,  a  well-marked  white  turbidity  will  be  produced  at  the  point 
of  contact  between  the  two  liquids.  On  applying  heat  the  albumen 
agglutinates  and  rises  to  the  surface. 

Phosphates  and  urates  do  not  interfere  with  this  test. 

Artificial  Colouring  of  Brandy.  E.  Carles.  (Joum.  tie  Pharm. 
et  de  Chim.,  xxii.,  127.)  Caramel  is  not  unfrequently  added  to 
young  brandy  to  impart  to  it  the  deep  yellow  colour  which  in  old 
brandies  is  derived  from  the  wooden  casks  in  which  they  have 
been  kept.  Such  an  addition  may  be  detected  by  either  of  the  follow- 
ing tests : — 

If  the  sample  of  brandy  be  well  shaken  with  one-sixth  of  its 
volume  of  white  of  egg,  and  the  precipitate  formed  allowed  to  de- 
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posit  or  be  removed  by  filtration,  the 'clear  liquid  ought  to  be  colour- 
less.    In  the  presence  of  caramel,  however,  it  will  retain  its  colour. 

The  addition  of  a  few  drops  of  a  strong  aqueous  solution  of  ferric 
sulphate  to  a  sample  of  artificially  coloured  new  brandy  produces  no 
change,  whereas  in  unsophisticated  brandy  it  develops  a  greenish 
black  coloration  (tannate  of  iron),  which  appears  the  darker  the 
longer  the  spirit  has  been  kept  in  wood. 

The  Nature  and  Constitution  of  Tannic  Acid.  H.  Schiff. 
(Annalen  der  Chemie,  clxxv.,  165-176;  Journ.  Ohem.  S'oc,  1875, 
1197.)  In  the  author's  former  paper  (Annalen  der  Chemie,  clxx, 
43),  he  showed  that  tannin  might  be  regarded  as  an  ethereal  anhy- 
dride of  gallic  acid,  having  the  formula  C14  H10  09,  and  that  six 
atoms  of  hydrogen  in  it  could  be  replaced  by  three  of  lead,  forming 
an  anhydrous  salt.  It  remained  to  be  ascertained  how  far  this 
formula  for  digallic  acid  corresponded  with  the  analytical  results  ob- 
tained by  other  chemists  who  had  examined  the  tannates.  It  should 
be  observed  that  Mulder,  twenty-six  years  ago,  gave  C14H10O9 
as  the  empirical  formula  of  tannin,  although  he  afterwards  changed 
it  to  C14  H12  09,  so  that  he  might  represent  gallic  acid,  C14  H12  O10, 
as  a  direct  oxidation  product. 

The  author  has  compared  the  results  of  the  analyses  of  various 
tannates  obtained  by  different  chemists,  as  given  in  Gmelin  (vii., 
889-895;  English  edition,  xv.,  458)>  with  the  theoretical  num- 
bers obtained  from  the  formula  C14  H10  09,  and  in  most  instances 
finds  that  they  agree  tolerably  well.  The  ammonium,  potassium, 
and  sodium  salts  analysed  by  Buchner  have  the  composition 
C14  H9  (N  H4)  09,  C14  H9  K  09,  and  C14  H9  Na  09  respectively:  the  two 

barium  salts  are  Ba<^  tt  q  and  Ba<Tp14TT9  q9.  The  antimony 
salts  obtained  from  tartar  emetic  and  from  antimony  chloride  by 

<p      n    a 
nU  tj9  r?  an(i 
^14  *h  U9 
/q  jjN"gk^C14H809  +  H20.       The   bismuth   salt   is — 
OHBi<^cuH8^B|0^09,    the    copper    salt     C14H4Cu309,    the 
<TT      P       TT     O 
tt    ru  tt9  n9,    and   the   mercurous   salt 

^■S  L,14.-tl9U9 

<rrcr    n      XT    O 
ttG2  XUtt9  r?-      Formulas    are    also    assigned    to    the 
^■Si  ^u  ^9  U9 
various   compounds    obtained    by   the    action    of  ammonia  on    the 
mercuric  and  mercurous  salts.    The  formulas  for  the  cadmium  salt  is 

F 
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°i*H«O»<SCd^0MH8O9-0d-CMH9O9'aild    °ne   °f    thelead 
salts  has  an  analogous  form,  namely, — 

P     tt  r>/Pb-Ci2H8°9-pb-CuH909     ot.Ao.,         ... 
Pu  H8  09<;pb  _  J£  H8g  Q99  _  pb  _  ^  ^  09  +  2  H2  0,  besides  wine* 

there  are  five  other  lead  salts — 

Ph/^14  H8  °9  _  Pb  -  C14  H9  °9   ,   tt    n  .    pun      tt   n     ,itt    n  . 

^b\C14H809-Pb-C14H909  +  H2°'  Pb  ^i4H809  +  aH30, 
^CuH809-Pb-OH  ^PbOH 

D\C14  H8  09  -  Pb  -  0  H  ;  Ul4  ^  U9\Pb  0  H ' 

*r,d  Ph^"0"  H7  <Pb  0  H)  09  -  Pb  -  O  H 
and  ±-  bSsC^  ^  (pb  0  H)  q9  -  Pb  -  0  H. 

There  are  also  nine  different  formulae  assigned  to  the  compounds 
obtained  from  ferric  salts  under  varying  circumstances. 

It  is  worthy  of  remark,  that  all  the  salts  above  mentioned, 
although  prepared  from  comparatively  impure  digallic  acid,  give 
relatively  good  analytical  results,  thus  furnishing  further  confirma- 
tion of  the  formula  derived  from  the  synthesis  of  tannic  acid. 

The  Solubility  of  Alkaloids  in  Crystalline,  Amorphous,  and 
Nascent  Conditions.  A.  B.  Prescott.  (From  a  paper  read  at  the 
Detroit  meeting  of  the  American  Association  for  the  Advancement 
of  Science.)  The  alkaloids  experimented  with  were  morphine  and 
cinchoniue.  The  morphine  was  purified  by  digesting  and  washing 
with  the  solvents  named  below.  The  cinchonine  was  washed  for 
some  time  on  a  filter  with  solution  of  ammonia  of  0*96  sp.  gr.,  then 
dried,  well  washed  with  ether,  and  dried  again.  The  solvents 
employed  were  ether,  chloroform,  amylic  alcohol,  and  benzol.  The 
washed  ether  used  was  neutral  to  test  paper,  and  of  sp.  gr.  0*7290, 
at  15°  C.  Before  washing,  it  was  acid  and  of  sp.gr.  0*7477,  at 
15°  C.  The  washed  chloroform  was  neutral,  and  of  sp.  gr.  1*4953  at 
15°  C.  In  washing  chloroform,  the  last  agitation  was  made  and  the 
water  drawn  off  at  0°  C,  by  which  means  more  perfect  separation  is 
effected.  It  was  slightly  turbid  when  below  16°  C,  but  clear  when 
above  that  temperature.  If  washed  at  18°  to  20°  C,  it  would  be 
turbid  below  24°  C.  The  washed  amylic  alcohol  was  of  sp.  gr. 
0*8316  at  15°  C.  The  washed  benzol  was  of  sp.  gr.  0*8766,  at  15°  C. ; 
and  boiled  at  89°  C.  Except  where  otherwise  stated,  the  solvents 
were  applied  at  the  boiling  points  for  five  minutes  when  they  were 
turned  upon  the  filter.  To  dissolve  in  the  "nascent  condition,"  a 
sulphuric  acid  solution  was  warmed  in  a  large  test  tube,  mixed  with 
the  solvent,  and  the  mixture  warmed  to  the  boiling  point  of  the 
solvent,  then  made  slightly  alkaline  with  ammonia,  and  shaken,  and 
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kept  warm  for  five  minutes,  then  turned  upon  the  filter.  The 
filtered  solutions  were  received  in  a  tared  sp.  gr.  bottle  ;  the  bottle 
being  stoppered  as  soon  as  possible,  and  the  weight  of  bottle  and 
contents  taken.  The  solution  was  then  turned  into  a  thin  tared 
beaker,  the  bottle  well  rinsed  with  portions  of  the  solvent  into  the 
beaker,  the  liquid  evaporated  on  the  water-bath  at  a  suitable 
temperature,  and  the  weight  of  the  residue  taken.  The  weight  of 
residue,  deducted  from  that  of  the  solution,  gives  the  weight  of  the 
solvent.  From  5  to  10  grams  of  the  solvent  were  used.  For  solu- 
bilities of  morphia,  two  or  more  trials  were  made  for  each  deter- 
mination, the  mean  being  given.  For  solubilities  of  cinchonine,  bat 
one  trial  was  made  in  each  determination. 

The  following  numbers  represent  the  parts  of  solvent  required  for 
one  part  of  alkaloid  : — 


/"Crystallized  . 
Morphine  <  Amorphous    . 
(.  Nascent 

/-Crystallized  . 
Cinchonine  )  Amorphous    . 
(.Nascent 


Ether. 
6148 
2112 
1062 


Chloro- 
form. 

4379 

1977 

861 


Amylic 
Alcohol.  Benzol. 

91         8930 


719  828 

563  — 

526  178 


91 


40 
■22 


1997 

531 
376 


Crystallized  morphine,  treated  for  fifteen  minutes  with  washed 
chloroform  at  25°  C,  required  9770  parts  of  the  solvent  ;  treated 
with  boiling  chloroform,  and  allowed  to  deposit  for  twelve  hours, 
and  then  filtered,  it  held  6209  parts  of  the  solvent. 

Nearly  all  the  solutions  deposited  alkaloid  on  standing  a  short 
time,  though  most  of  the  filtrates  remained  clear  for  five  or  ten 
minutes. 

When  the  acid  solution  of  morphine  was  made  alkaline  with  a 
large  excess  of  potash  (a  ready  solvent  of  the  alkaloid),  it  required 
5656  parts  of  chloroform  instead  of  861.  The  writer  has  from  time 
to  time  observed  that  alkalies  which  redissolve  the  alkaloids,  iu  so 
doing  measurably  prevent  extraction  upon  Stas's  plan.  Doubtless 
the  best  results  in  these  cases  wrould  follow  the  use  of  measured 
quantities  of  standard  solutions  of  the  acid  employed  to  salify  the 
alkali  employed  to  liberate  the  alkaloidal  material. 

The  residues  of  morphine,  from  ether,  chloroform,  and  benzol, 
were  amorphous  ;  those  from  amylic  alcohol  crystalline.  The  resi- 
dues of  cinchonine,  from  ether  and  from  amylic  alcohol,  were 
crystalline  ;  those  from  chloroform  and  from  benzol  amorphous. 

Soap  direct  from  Common  Salt.  T.  N.  Whitelaw.  (Ghem. 
News,  xxxii.,  152.)     When  any  fatty  or  resinous  body  commonly 


68  YEAR-BOOK   OP   PHARMACY. 

used  in  soap-making  is  heated  with  excess  of  common  salt,  am- 
monia, and  water,  soda-soap  forms  and  separates,  while  the  solution 
contains  the  excess  of  ammonia  and  common  salt,  together  with 
ammonium  chloride.     Thus,  with  stearic  acid : — 

HSt  +  NaCl  +  NH4HO  =  NaSt  +  NH4Cl  +  H20. 
This  reaction  depends  on  the  ready  solubility  of  ammonia-soap  in 
water  containing    ammonia,  and    the   insolubility  of   soda-soap   in 
water  containing  more  than  05  per  cent,  of  sodium  chloride.     The 
ammonium  first  combines  with  the  fatty  acid — 

NH4HO  +  HSt  =  NH4St  +  H20, 

but  immediately  exchanges  with  the  sodium  of  the  common  salt — 

NH4§t  +  NaCl=NaSt  +  NH40L 

As  explained  above,  an  excess  of  ammonia  and  salt  is  requisite  ; 
100  parts  of  fatty  matter  require  from  15  to  20  parts  of  N"  H3,  20  to 
30  parts  of  salt,  and  200  to  300  of  water. 

The  Germans  make  soap  on  a  similar  principle,  potash-soap  being 
first  found,  then  decomposed  with  common  salt ;  but  by  this  process 
the  resulting  soap  contains  soda  and  potash  in  nearly  equal  quanti- 
ties, the  decomposition  being  incomplete. 

With  ammonia,  however,  the  reaction  is  nearly  complete,  about 
nine-tenths  of  the  base  being  soda ;  and  one  can  easily  remove  the 
remaining  one-tenth  of  ammonia  by  washing  with  water  containing 
common  salt ;  there  then  remains  a  soap  with  part  of  the  acid 
unsaturated. 

Resin-soap,  formed  in  this  way,  contains  almost  the  full  quantity 
of  soda;  but  the  completeness  of  the  reaction  depends  greatly  on  the 
amounts  of  ammonia  and  salt  relative  to  the  fatty  matter,  a  slight 
variation  in  these  altering  the  product  considerably. 

If  free  fatty  acids  or  resin  be  used,  the  formation  of  soap  occurs 
at  once,  on  simply  heating  in  a  closed  vessel  slightly  above  the 
melting  point  of  the  fatty  acid  or  resin,  and  agitating.  But,  with 
neutral  fats,  the  case  is  different ;  it  is  then  preferable  to  heat 
the  ammonia  solution  and  fat  to  150°  C.  in  a  closed  vessel,  when 
ammonia  soap  and  glycerin  are  formed.  The  ammonia-soap  can 
then  be  decomposed  with  sodium  chloride  as  before  described. 

The  action  of  ammonium  chloride  on  common  soap  is  peculiar, 
and  such  as  would  lead  one  to  expect  that  the  above  formation  of 
soap  with  the  aid  of  ammonia  could  not  occur.  It  does  not  separate 
soda-soap  from  solution  after  the  manner  of  common  salt  (as  is 
usually  stated  in  works  on  soap-making),  but,  on  heating,  evolution 
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of  ammonia  takes  place,  and  when  sufficient  salt  forms,  by  the  com- 
bination of  the  sodium  of  the  soap  with  the  chlorine  of  N  H4  CI,  an 
acid  soap  separates  ;  on  prolonged  boiling,  the  soap  is  completely 
decomposed,  common  salt  remaining  in  solution  and  fatty  acids 
floating  on  the  surface. 

The  process  might,  practically,  be  of  some  value.  It  has  the  same 
difficulty  to  contend  with  as  that  for  the  conversion  of  common  salt 
into  sodium  carbonate  with  the  aid  of  ammonia ;  and  that  difficulty, 
the  chance  of  losing  ammonia,  would  probably  be  much  less.  Al- 
lowing a  loss  of  five  per  cent,  of  N  H3  in  each  complete  operation, 
the  alkali  in  soap  would  still  be  considerably  cheaper  than  by  the 
present  methods. 

Again,  the  salt  at  present  lost  in  the  operations  of  soap-making, 
with  the  labour  and  fuel  of  alkali-making,  would  in  great  part  be 
saved. 

A  New  Reaction  of  Potassium  Salts.  F.  Stolba.  (Zeitschr.  filr 
Analyt.  Chemie,  339.)  Solutions  of  potassium  salts,  when  mixed 
with  a  solution  of  sodium?  or  ammonium  boro-fluoride,  produce  a 
heavy  crystalline  precipitate  of  potassium  boro-fluoride,  which,  after 
being  washed  with  weak  spirit,  and  dried,  exhibits  the  following 
properties  : — 

It  requires  16  parts  of  boiling  water  and  223  parts  of  water  of 
ordinary  temperature  to  dissolve  it,  and  is  therefore  less  soluble  than 
the  bitartrate  and  the  platinum  double  salt.  Heated  on  platinum 
wire  in  the  flame  of  a  Bunsen's  burner,  it  imparts  to  the  flame  a  fine 
green  colour,  which  gradually  changes  to  violet.  In  alcohol  and  in 
many  saline  solutions  it  is  still  less  soluble  than  in  water. 

A  solution  which  is  to  be  tested  for  potassium  by  means  of  this 
reaction  ought  to  be  strong  and  should  not  contain  any  large  quan- 
tity of  free  acid  or  alkali.  The  test  solution  must  be  free  from  silico- 
fluoride,  as  this  would  precipitate  sodium  as  well  as  potassium.  Such 
an  impurity  may  be  detected  by  barium  nitrate  or  chloride,  by  which 
pure  boro-fluorides  are  not  affected. 

The  Condensation  of  Air  on  the  Surface  of  Platinum.  J.  L. 
Smith.  (Zeitschr.  fur  Analyt.  Chemie,  1876,  329.)  If  a  clean 
platinum  vessel  be  weighed  and  then  wiped  with  soft  and  perfectly 
dry  paper  it  will  be  found  to  have  lost  weight.  With  a  platinum 
crucible  of  medium  size  this  loss  of  weight  amounts  to  about  two 
milligrams.  After  standing  for  fifteen  to  twenty  minutes  in  the 
balance  case,  the  vessel  regains  its  original  weight.  The  author's 
experiments  prove  that  this  variation  is  not  due  to  moisture,  as  is 
generally  supposed,  but  that  it  must  be  attributed  to  condensed  air, 
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which  is  removed  from  the  surface  of  the  metal  by  friction.  Pla- 
tinum vessels  should  therefore  not  be  weighed  immediately  after 
they  have  been  wiped. 

Determination  of  Albumen  in  Animal  Fluids.  A.  Heynsius. 
(Chem.  Neivs,  xxxii.,  180.)  For  the  detection  of  albumen  in  animal 
fluids,  especially  in  urine,  the  author  proposed,  in  1870,  to  add  acid 
until  the  appearance  of  a  distinctly  acid  reaction,  to  mix  with  the 
liquid  then  a  few  c.c.  of  a  concentrated  solution  of  chloride  of 
sodium,  and  to  boil.  This  method  he  still  regards  as  the  best  and 
safest,  pointing  out  that  the  use  of  nitric  acid  is  objectionable  for 
two  reasons  :  that  .a  reaction  may  be  obtained  which  simulates  the 
presence  of  albumen  when  it  is  really  absent,  and  that  in  other 
cases  the  behaviour  of  the  mixture  may  cause  its  absence  to  be 
assumed  when  really  present.  For  the  quantitative  determination 
of  albumen,  however,  the  acetic  acid  and  chloride  of  sodium  process 
cannot  be  employed.  After  passing  in  review  the  various  known 
methods,  the  author  recommends  the  following  process  : — He  sepa- 
rates, by  means  of  dialysis,  the  greater  part  of  the  salts  and  other 
crystalloid  substances,  an  operation  in  which  merely  a  trace  of  albu- 
men passes  the  parchment-paper.  The  dialysed  liquid,  the  volume 
of  which  must  have  been  determined  before  dialysis,  is  made  up  to 
ten  times  its  original  measure  ;  50  c.c.  are  then  taken,  and  the  total 
solids  therein  determined.  From  the  figure  thus  obtained  two  per 
cent,  is  deducted  for  alkali,  when  the  remainder  shows  the  amount 
of  albumen. 

Essential  Oil  of  Poplar.  J.  Pic  card.  (Chem.  Centralbl,  1875, 
4.)  In  a  previous  investigation  of  this  oil  (Ber.  der  deutsch.  Chem. 
Ges.,  vi.,  890;  Chem.  Centralbl.,  1873,  584),  the  author  obtained  the 
following  results:— C- 87-57,  H  =  12*21,  boiling  point  260°,  and 
sp.  gr.  0'9002 ;  and  from  these  and  other  data  he  regarded  it 
as  a  higher  polymeride  of  oil  of  turpentine,  to  which  he  assigned 
the  formula  6(C10H16).  The  vapour  density,  however,  as  recently 
determined  according  to  Dumas'  method  by  M.  Hagenbuch  in  the 
author's  laboratory,  was  found  to  be  8"94,  and  as  that  of  oil  of 
turpentine  is  4-69,  it  is  evident  that  the  oil  of  poplar  is  a  diterpine 
of  the  formula  C20  H32. 

With  Wild's  polariscope  the  oil  exhibits  a  rotatory  power  of 
+  19°  "per  metre  at  ordinary  temperatures. 

The  Separation  of  Resin  from  Fatty  Acids  in  the  Analysis  of 
Soaps.  C.  Barfoed.  (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1876,  54, 
from  Zeitschr.  fiir  Analyt.  Chem.,  xiv.,  20.)  The  author  recom- 
mends the  following  process  for  the  estimation  of  resin  in  soaps  : — 
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The  fatty  layer  obtained  by  the  decomposition  of  the  soap  with 
hydrochloric  acid  is  well  washed  and  then  dissolved  in  a  moderate 
excess  of  weak  solution  of  caustic  soda  (sp.  gr.  1*02).  The  solution 
is  evaporated  on  a  water-bath,  and  the  residue  powdered  and 
thoroughly  dried  at  100°  C. 

A  part  of  this  powder  is  used  for  the  determination  of  fatty  acids 
according  to  the  usual  process. 

The  remainder  is  heated  with  absolute  alcohol  (5  to  10  c.c.  per 
gram  of  soap)  to  80°  C.  in  a  dry  flask,  and  as  soon  as  the  tempera- 
ture is  reached  the  flask  is  corked  and  removed  from  the  source  of 
heat.  When  cool  the  solution  is  well  agitated  with  five  times  its 
volume  of  absolute  ether,  and  the  mixture  then  allowed  to  stand 
for  some  time.  By  this  treatment  the  fat  soap  is  almost  completely 
precipitated,  whereas  the  resin  soap  remains  in  solution.  After 
twenty-four  hours  a  measured  portion  of  the  clear  ethereal  solution 
is  evaporated,  and  the  resin  determined  in  the  residue  by  decom- 
position with  hydrochloric  acid. 

A  New  Reagent  for  Gold.  S.  Kern.  (Chem.  News,  xxxii.,  171.) 
The  gold  of  the  sample  under  analysis  is  first  separated  from  foreign 
metals,  and  next  converted  by  means  of  sodium  chloride  into  sodio- 
gold  chloride  (Na  Au  Cl4)  ;  the  solution  is  then  concentrated  by 
evaporation.  In  order  to  detect  gold  an  aqueous  solution  of  potas- 
sium sulphocyanide  (K  Cy  S)  is  used,  containing  for  one  part  of  the 
salt  about  15  to  20  parts  of  water.  About  six  grams  of  this  solution 
are  poured  into  a  test  tube,  and  some  drops  of  the  concentrated 
solution,  obtained  by  treating  the  sample  as  described  above,  are 
added.  If  gold  is  present  a  red  orange  turbidity  is  immediately 
obtained,  which  soon  falls  in  the  form  of  a  precipitate ;  on  gently 
heating  the  contents  of  the  test  tube  the  precipitate  dissolves  and 
the  solution  turns  colourless. 

The  reagent  is  so  delicate  that  one  drop  of  a  solution  of  sodio- 
gold  chloride  (1  gram  of  the  salt  dissolved  in  40  grams  of  water) 
gives  a  very  clear  reaction. 

This  reaction  indicates  the  existence  of  very  interesting  double 
sulpho-cyanides  of  gold ;  the  author's  researches  in  this  direction 
are  being  continued,  and  will  be  reported  when  completed. 

Estimation  of  Ferrous  Carbonate  in  Ferri  Carbonas  Saccharata. 
W.  L.  Howie.  (Pharm.  Journ.,  3rd  series,  vi.,  482.)  The  B.P. 
process  for  estimating  dy-ad  iron  in  ferri  carbonas  saccharata,  in 
which  hydrochloric  acid  is  ordered  for  effecting  the  solution,  seems 
open  to  the  objection  that  it  misleads  by  over  indicating  the 
amount;  this  being  caused  by  the  presence   of  the   sugar,  which 
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seems  not  to  have  been  taken  into  account  in  the  calculations  of 
some  writers  on  the  subject. 

Having  found  that  sugar,  in  presence  of  phosphoric  acid  at  ordi- 
nary temperature  (under  15°  C),  has  not  the  same  power  of  reducing 
the  bichromate,  and  therefore  does  not  then  exert  the  usual  disturb- 
ing influence  in  the  estimations  of  dy-ad  iron,  the  writer  suggests  the 
substitution  of  phosphoric  acid  for  hydrochloric  in  such  estimations. 

Two  grams  of  ferri  carbonas  saccharata,  dissolved  with  hydro- 
chloric acid,  required  18  c.c.  of  volumetric  bichromate  for  conversion. 
The  same  quantity  dissolved  in  phosphoric  acid,  sp.  gr.  1*5,  and 
diluted  with  water,  took  only  16  c.c.  As  a  parallel  test,  two  grams 
ferri  phosphas,  B.P.,  dissolved  with  hydrochloric  acid,  took  27  c.c. 
of  the  bichromate  solution.  The  same,  plus  two  grams  of  sugar,  took 
29  c.c,  showing  an  increase  of  2  c.c.  on  account  of  the  sugar  ;  the 
readings,  however,  were  not  quite  constant  in  different  experiments, 
temperature  and  rapidity  of  manipulation  influencing  the  result  to 
the  extent  of  5  c.c.  By  substituting  phosphoric  acid,  sp.  gr.  1*5, 
for  hydrochloric,  in  a  repetition  of  these  experiments,  the  burette 
reading  was  in  each  case  27  c.c. 

The  percentage  of  ferrous  carbonate  equivalent  to  22  c.c.  of 
volumetric  bichromate  is  38*28;  the  British  Pharmacopoeia  states 
that  it  should  form  "  at  least  37  per  cent,  of  the  mixture,"  while,  as 
shown  by  this  process,  the  true  percentage  of  Fe  C  03  in  ferri  car- 
bonas saccharata,  indicated  by  22  c.c.  of  the  bichromate  solution, 
cannot  exceed  34*8. 

Compounds  of  Phenol  with  Neutral  Salts  of  Quinine.  J.  Jobst 
and  O.  Hesse  .  (Annalen  der  Chemie,  clxxx.,  248  ;  Pharm.  Joum., 
3rd  series,  vi.,  766.)  If  an  equivalent  quantity  of  carbolic  acid  be 
added  to  a  hot  aqueous  solution  of  neutral  sulphate  of  quinine,  the 
solution  deposits,  upon  cooling,  crystals  of  phenolsulphateof  quinine. 
The  same  compound  is  obtained  by  dissolving  sulphate  of  quinine  in 
hot  alcoholic  solution  of  carbolic  acid.  This  compound  is  perfectly 
pure  after  one  recrystallization  from  boiling  alcohol,  and  forms  fine 
white  shining  prisms,  easily  soluble  in  boiling  water  and  alcohol. 
At  15°  C.  one  part  of  the  salt  requires  680  parts  of  water  or  74 
parts  of  80  per  cent,  alcohol  for  solution.  Ether  and  pure  chloro- 
form dissolve  traces ;  but  a  mixture  of  two  volumes  of  chloroform 
and  one  volume  of  97  per  cent,  alcohol  dissolves  it  freely.  The  lat- 
ter solution,  when  t  =  15°,  p  =■  2, 1  —  220,  deviates  the  beam  of  polarised 
light  to  a  =  -  6-99°.     Hence  (a)p=  - 158'83°. 

The  phenolsulphate  of  quinine  in  aqueous  or  dilute  alcoholic  solu- 
tion acquires  with  perchloride  of  iron  a  yellowish  colour,  not  with- 


standing  that  phenol  is  easily  separated  by  dilute  sulphuric,  hydro- 
chloric, or  nitric  acids,  caustic  soda  or  ammonia,  and  that  therefore 
a  violet  colour  was  to  be  expected.  With  moderately  concentrated 
nitric  acid  it  forms  a  brown  red  solution,  which,  after  dilution  with 
water,  yields  a  beautiful  yellow  precipitate  upon  the  addition  of  an 
excess  of  ammonia. 

At  100°  C.  the  salt  only  parts  with  water  of  crystallization  ; 
but  at  130°  and  above  it  gives  off  a  small  quantity  of  carbolic  acid, 
whilst  the  substance  undergoes  a  further  decomposition. 

Analysis  of  the  air-dried  salt  gave  figures  corresponding  with  the 
formula,  2  C20  H^  N2  02  S  03  -C6  H6  0  +  2,  H2  0. 

The  great  similarity  which  exists  between  the  crystals  of  this  salt 
and  the  crystals  which  are  obtained  by  treating  commercial  car- 
bolate  of  quinine  with  alcohol,  led  the  authors  to  examine  them 
more  closely.  It  was  found  that  this  salt  corresponded  completely, 
both  in  its  composition  and  properties,  with  the  phenolsulphate  of 
quinine  ;  so  that  the  crystallizing  power  of  commercial  carbolate  of 
quinine  appears  wholly  to  depend  upon  the  presence  of  sulphuric 
acid  derived  from  the  quinine.  Of  a  similar  nature  is  the  phenyl  - 
sulphate  of  quinine  recommended  by  the  Berlin  physicians,  which 
consists  principally  of  phenolsulphate  of  quinine. 

Quinine  hydrochlorate  also  combines  very  readily  with  carbolic 
acid.  When  a  solution  of  carbolic  acid  is  mixed  with  a  hot  aqueous 
solution  of  neutral  hydrochlorate  of  quinine,  upon  cooling  the  mix- 
ture shows  a  preliminary  milky  turbidity,  and  then  the  phenol- 
hydrochlorate  of  quinine  crystallizes  in  handsome  white  prisms, 
which,  after  a  single  recrystallization  from  boiling  water,  are  per- 
fectly pure.  This  salt  dissolves  easily  in  hot  water  and  alcohol,  also 
in  101  parts  of  water  at  15°  C,  and  4  parts  of  80  per  cent,  alcohol. 
Ether  dissolves  traces  of  it.  % 

In  solution  in  97  per  cent,  alcohol,  phenol-hydrochlorate  of  qui- 
nine rotates  the  ray  of  polarized  light,  with  t  =  15°,  p  =  2,  I  =  220,  to  a 
=  —618°  ;  consequently,  (a)  p  =  -  140'4o°. 

The  taste  of  this  salt  is  bitter,  hardly  like  that  of  carbolic  acid, 
Acids,  as  well  as  bases,  set  the  phenol  free.  Ferric  chloride  gives 
with  it  a  brown  yellow  colour.  At  100°  C.  it  loses  water  of  crys- 
tallization. If  the  crystals  are  heated  somewhat  higher,  especially 
to  120°,  carbolic  acid  also  is  set  free  under  partial  fusion.  The 
amount  of  carbolic  acid  thus  given  off  reaches  five  or  six  per  cent, 
(estimated  as  loss),  whilst  the  amount  present  in  the  compound 
reaches  10*44  per  cent.  Analysis  of  the  air-dried  substance  gives 
results  corresponding  with  the  formula — 

2  (C20  H24  N2  02,  H  CI)-  C6  H6  O  +  2  H2  O. 


74 


YEAR-BOOK    OP    PHARMACY. 


As  this  compound  contains  two  molecules  of  hydrochlorate  of 
quinine  with  one  molecule  of  phenol,  it  might  be  predicted  that  it 
could  be  obtained  through  chloride  of  barium  from  phenolsulphate 
of  quinine  in  the  same  manner  as  hydrochlorate  of  quinine  from  sul- 
phate of  quinine.  By  careful  treatment  of  the  phenolsulphate  of 
quinine  with  the  baryta  salts  of  other  acids,  still  further  com- 
pounds could  be  obtained.  In  this  manner  the  authors  have  pre- 
pared phenol-hydrobromate  of  quinine,  which  crystallizes  in  handsome 
white  prisms. 

The  authors  have  named  the  above-described  salts  phenol  com- 
pounds, in  order  to  indicate  that  the  phenol  contained  in  them  is 
easily  regenerated.  The  phenol  takes  up,  they  consider,  in  respect 
to  the  sulphuric  acid,  a  position  evidently  different  to  that  it  holds  in 
the  so-called  phenylsulphates.  This  question  they  do  not,  however, 
discuss,  but  simply  affirm  that  the  carbolic  acid  present  in  their 
compounds  has  lost  its  caustic,  and  therefore  its  poisonous  proper- 
ties, whilst  as  far  as  they  have  been  able  to  judge  it  still  retains  its 
useful  properties.  They  have  now  taken  the  necessary  steps  for 
testing  the  therapeutic  value  of  these  compounds  on  a  considerable 
scale. 

Determination  of  Magnesia  in  Potable  Water.  J.  A.  Wanklyn. 
(Chem.  News,  xxxii.,  136.)  Since  the  presence  of  more  than  a 
minute  proportion  of  magnesia  in  water  renders  water  medicinal, 
and  unfits  it  for  general  domestic  use,  a  rapid  method  of  determining 
magnesia  in  drinking  wrater  is  a  desideratum.  For  this  purpose  the 
soap  test  may  be  resorted  to,  and  by  a  very  simple  and  obvious  pro- 
cedure the  magnesia  may  be  determined  with  great  rapidity  and 
with  sufficient  accuracy  for  the  purpose.  The  author's  method  of 
procedure  is  as  follows  : — 

Into  a  stoppered  bottle  of  the  capacity  of  about  a  litre  pour 
700  c.c.  of  the  water  to  be  analysed,  and  add  0*5  gram  of 
finely-powdered  oxalate  of  ammonia.  The  bottle  is  then  shaken 
for  some  half-minute,  and  presently  its  contents  are  poured 
upon  a  filter.  The  first  portions  of  the  filtrate  may  be  rejected* 
and  70  c.c.  of  filtrate  may  be  then  submitted  to  the  soap  test, 
and  the  hardness  noted  down.  If  the  water  to  be  tested  be  suffi- 
ciently free  from  magnesia,  the  filtrate,  after  precipitation  with 
oxalate  of  ammonia,  should  not  require  more  than  three  soap  mea- 
sures in  order  to  give  a"  very  full  and  durable  lather.  Waters  charged 
writh  magnesia,  on  the  other  hand,  require  much  more  soap  test  to 
produce  a  full  and  permanent  lather.  Those  chemists  who  have 
had  much  experience  with  the  soap  test  are  familiar  with  the  fact 
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that  the  hardness  due  to  magnesia  is  very  different  in  many  respects 
from  the  hardness  due  to  lime.  The  magnesia  hardness  in  dilute 
solution  is  not  equivalent  to  the  lime  hardness.  If,  for  example,  a 
water  containing  nothing  but  carbonate  of  lime  be  of  13  degrees  of 
hardness,  it  would  not  be  of  13  degrees  of  hardness  if  the  lime  were 
replaced  by  its  equivalent  of  magnesia,  but  it  would  be  of  about 
19  degrees  of  hardness. 

The  author's  experiments  show  that,  whereas  one  equivalent  of 
lime  decomposes  one  equivalent  of  soap,  one  equivalent  of  magnesia 
decomposes  one  and  a  half  equivalents  of  soap.  In  concentrated 
solutions,  magnesia  behaves  quite  differently  towards  soap  test. 
Another  point  to  be  noticed  is  that  a  certain  lapse  of  time  is  re- 
quired for  the  production  of  the  magnesia  hardness,  whilst  lime 
hardness  is  immediate. 

Estimation  of  Nitrites  in  Water.  E.  Nicholson.  (Ghem.  News, 
xxxii.,  163.)  The  author's  method  is  based  on  the  liberation 
of  iodine  by  permanganate,  under  the  same  circumstances  as  its 
liberation  by  nitrous  acid  :  0*01  centigram  of  active  oxygen  contained 
in  1  c.c.  of  the  dilute  standard  solution  of  permanganate  commonly 
used  (0*395  gram  per  litre),  liberates  0*16  (more  correctly,  0*159) 
centigram  of  iodine  ;  while  0*01  centigram  of  nitrous  acid  liberates 
0*40  centigram  of  iodine  under  the  same  circumstances.  The  appli- 
cation of  this  principle  to  colorimetric  estimation  is  obvious  :  0*01 
centigram  of  active  oxygen  contained  in  1  c.c.  of  the  dilute  standard 
permanganate  solution,  will,  in  a  comparative  experiment,  liberate 
the  same  quantity  of  iodine  as  0'004  centigram  of  nitrous  acid.  The 
iodine  reaction  is  produced  in  500  c.c.  of  the  water  under  examina- 
tion. When  the  colour  is  fully  developed,  add  in  the  same  way 
potassium  iodide  and  sulphuric  acid  to  500  c.c.  of  pure  water,  and 
then  drop  in  the  dilute  standard  permanganate  solution  until  an 
equal  iodine  colour  is  produced.  The  development  of  the  colour  is 
immediate. 

The  author  prefers  this  method  to  the  process  suggested  by  Mr. 
Holland,  as  it  does  not  require  any  standard  solution  besides  those 
already  in  use  in  water  analysis.  He  also  recommends  the  following 
process  as  well  adapted  for  laboratory  work  : — To  500  c.c.  of  the 
water,  in  a  stoppered  white  bottle,  add  5  c.c.  of  potassium  iodide 
solution  (one-tenth),  and  then  5  c.c.  of  dilute  (one-tenth)  pure  sul- 
phuric acid.  Allow  the  reaction  an  hour  for  full  development.  If 
the  iodine  be  liberated  in  very  small  quantity,  or  if  it  be  masked  by 
turbidity  of  the  water,  add  a  dram  of  benzine  or  chloroform,  and 
agitate.     The  iodine  will  give  it  a  pink  colour,  which  is  quite  as 
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sensitive  as  the  blue  colour  given  by  starch,  and  disappears  more 
quickly  when  the  iodine  is  absorbed.  In  order  to  estimate  the 
iodine,  neutralise  the  acid  by  a  slight  excess  of  sodium  carbonate 
(caustic  alkalies  often  contain  nitrites),  and  drop  in  the  centinormal 
arsenious  solution  until  the  iodine  colour  disappears. 

Detection  of  Minute  Quantities  of  Iodine.  M.  A.  Chat  in. 
(Ghem.  Gentralblatt,  xxxiii.,  54,  from  Comptes  Hendus.')  The  fol- 
lowing precautions  are  necessary  in  the  detection  of  iodine  in  a 
common  potable  water  : — It  is  needful  to  precipitate  the  soluble  salts 
of  lime  and  magnesia  with  an  excess  of  pure  carbonate  of  potash. 
The  iodine  being  thus  fixed  will  be  found  in  the  residue  after  evapor- 
ation, which  is  slightly  ignited  to  destroy  organic  matter.  The  liquid 
must  be  separated,  by  decantation,  from  the  earthy  carbonates,  which 
will  be  deposited  during  the  first  quarter  of  the  evaporation.  To- 
wards the  end  of  this  process  the  heat  must  be  diminished,  to  avoid 
any  loss  of  the  soluble  residue  by  spirting.  This  last  point  is  im- 
portant, as  all  the  iodide  is  contained  in  the  last  few  drops.  The 
excess  of  carbonate  remaining  after  the  precipitation  of  the  calcio- 
magnesian  salts  should  be  the  larger  the  more  organic  matter  is 
present.  Whether  this  excess  has  been  sufficient  may  be  ascertained, 
either  by  the  residue  appearing  colourless  after  calcination,  or  by  the 
circumstance  that,  although  coloured,  it  forms  a  paste  if  treated  with 
alcohol  at  90  per  cent.  If  the  alkaline  carbonate  has  been  insufficient, 
the  residue  will  be  suspended  in  the  alcohol  as  a  powder;  the  iodine 
then  escapes  in  great  part,  or  entirely,  during  calcination.  The  alka- 
line residue  left  on  the  evaporation  of  the  water  is  treated  three 
or  four  times  with  alcohol,  and  the  solutions  are  mixed  together 
in  a  capsule  capable  of  holding  at  least  four  times  the  quantity. 
Before  proceeding  to  evaporate,  which  must  be  done  at  a  low  tem- 
perature, the  alcohol  is  mixed  with  about  half  its  volume  of  pure 
distilled  water.  The  water  should  be  previously  distilled  with 
carbonate  of  potash.  Frequent  agitation  is  useful,  and  slight  cal- 
cination is  again  needed,  to  destroy  a  certain  quantity  of  organic 
matter  which  has  escaped  the  former  ignition,  as  its  presence 
would  mask  the  characters  of  traces  of  iodine.  The  residue  at 
the  bottom  of  the  capsule  should  be  colourless,  and  scarcely  per- 
ceptible. If  it  is  very  appreciable  in  quantity,  too  much  alkaline 
salt  is  present,  and  it  must  be  re-dissolved  in  alcohol.  The  last 
condition  is,  that  this  residue  must  be  dissolved  in  a  minimum 
of  water,  two  drops,  or  even  a  single  drop,  which  must  be  led  over 
the  bottom  of  the  capsule  with  a  glass  rod,  so  as  to  dissolve  all  the 
iodide  present.     With  the  end  of  the  stirrer  this  liquid  is  divided 
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three  or  four  portions,  one  of  which — which  will  give  the  most 
distinct  reaction — being  left  in  the  bottom  of  the  capsule,  the  others 
being  placed  on  fragments  of  porcelain.  One  of  these  little  drops 
is  mixed  with  chloride  of  palladium ;  the  others,  having  first  received 
a  trace  of  recent  starch-paste,  are  carefully  touched,  the  one  with 
nitric  acid,  the  other  with  commercial  sulphuric  acid ;  chlorine 
water  only  gives  the  blue  coloration  if  the  quantities  are  more 
considerable.  A  common  cause  of  failure  is  the  use  of  chlorine 
water,  and  of  two  dilute  solutions.  Earths,  ores,  metals,  sulphur, 
etc.,  are  first  finely  divided,  and  then  boiled  in  a  solution  of  car- 
bonate of  potash,  which  is  then  treated  as  above.  It  is  well  to 
make  blank  experiments  along  with  researches  of  this  kind. 

Note  on  the  Estimation  of  Sulphuric  Acid  as  Barium  Sulphate. 
L.  Liebermann.  (Zeitschr.  fur  Analyt.  Ghemie,  1875,  359.)  The 
trouble  so  often  caused  to  analysts  by  the  well-known  property 
of  precipitated  barium  sulphate  to  pass  through  the  filters  may  be 
easily  obviated,  as  the  author  shows,  by  the  addition  of  a  very  small 
quantity  of  starch  powder.  The  latter  should  be  added  to  the 
liquid  after  (but  never  before)  the  precipitation,  and  the  mixture 
then  heated  for  five  or  six  minutes,  stirring  it  well  all  the  time. 
After  this  operation  it  may  be  thrown  upon  a  filter  without  the 
slightest  danger  of  any  particle  of  the  precipitate  passing  through. 
0*0002  gram  of  starch  is  sufficient  for  0*5  -  1*0  gram  of  Ba  S  04. 

The  author's  experiments  show  that  the  analytical  result  is  not 
appreciably  affected  by  the  reducing  action  of  the  carbon  produced 
by  the  ignition  of  the  starch. 

Detection  of  Hydrocyanic  Acid  in  Poisoning  Cases.  W.  Sokoloff. 
(Ber.  der  deutsch.  Chem.  Ges.,  viii.  437.)  The  author  poisoned  a 
young  dog  with  0*028  gram  of  hydrocyanic  acid,  and  then  suc- 
ceeded in  detecting  the  poison  after  six,  ten,  fourteen,  and  twenty- 
two  days.  In  distilling  the  contents  of  the  stomach  with  water  and 
dilute  sulphuric  acid,  he  observed  that  the  first  portions  of  the 
distillate  came  over  free  from  H  Cy,  whereas  it  could  be  easily 
detected  in  the  subsequent  portions.  This  fact  appears  to  indicate 
that  the  poison  does  not  exist  in  the  body  as  a  simple  cyanide,  but 
in  the  form  of  double  cyanides,  which  are  but  slowly  decomposed 
by  dilute  mineral  acids. 

Butter  Analysis.  A.  H.  Allen.  (Chem.  News,  xxxii.,  77.)  The 
Society  of  Public  Analysts  has  adopted  80*00  per  cent,  as  the  lowest 
limit  of  fat  contained  in  a  genuine  butter. 

The  amount  of  water  is  best  ascertained  by  heating  5  grams  of 
the  butter  in  a  small  weighed  beaker  to  a  temperature  of  about  110° 
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or  120°  C.  for  an  hour  or  so.  Some  chemists  merely  heat  the  butter 
on  a  water-bath.  According  to  the  author's  experience,  perfect 
drying  is  next  to  impossible  at  that  temperature. 

The  dried  butter  is  next  treated  in  the  beaker  with  anhydrous 
ether  or  commercial  benzoline.  The  former  liquid  is  expensive  and 
inconveniently  volatile,  while  it  must  be  used  in  a  perfectly  an- 
hydrous condition  (to  avoid  solution  of  the  salt),  and,  except  when 
boiling,  has  but  a  limited  solvent  power  for  butter,  especially  when 
adulterated.  Benzoline  dissolves  fats  more  readily  than  ether  ;  it 
does  not  volatilise  so  rapidly  at  ordinary  temperatures,  it  is  always 
anhydrous,  and  has  the  advantage  of  low  price.  The  "  benzoline  " 
employed  by  the  author  is  made  by  re-distilling  the  commercial 
article  from  a  retort  immersed  in  a  bath  of  boiling  water.  About 
one-third  of  the  original  bulk  usually  comes  over  readily  at  100°  C, 
and  has  a  gravity  of  0*689. 

On  warming  the  beaker  containing  the  benzoline,  the  dry  butter 
readily  dissolves.  The  liquid  is  poured  on  a  small  dry  filter,  and 
washed  with  warm  benzoline,  the  filtrate  being  collected  in  a  small 
wide  beaker. 

If  the  filter  had  been  previously  weighed,  its  increase  of  weight, 
after  careful  drying,  will  of  course  give  the  quantity  of  curd  and 
salt  in  the  5  grams  of  butter  taken.  Except  in  cases  in  which  ex- 
treme accuracy  is  desired,  it  is  preferable  to  scrape  the  residue  off 
the  filter,  and  weigh  it  separately.  The  error  (owing  to  imperfect 
removal)  only  amounts  to  one  or  two  tenths  per  cent,  of  the  butter 
taken.  As  the  salt  is  accurately  estimated  afterwards,  the  loss  falls 
on  the  curd.  The  salt  may  be  determined  by  careful  ignition  of  the 
filter  and  residue,  the  incombustible  matter,  consisting  almost 
wholly  of  common  salt,  while  the  curd  is  ascertained  by  the  loss 
of  weight.  This  method  is  not  to  be  recommended ;  for,  without 
great  care,  some  of  the  salt  will  be  volatilised  and  lost,  the  error 
causing  the  amount  of  curd  to  appear  excessive. 

Ignition  also  renders  any  further  examination  of  the  curd  an  im- 
possibility. A  far  preferable  plan  is  to  return  the  weighed  curd 
and  salt  to  the  filter,  and  to  wash  them  with  cold  water.  The 
filtrate  is  made  up  to  100  c.c,  and  the  salt  is  estimated  in  a  half 
of  it  by  titrating  with  decinormal  nitrate  of  silver.  The  remaining 
portion  of  the  solution  can  be  employed  for  the  estimation  of  sugar, 
if  desired.  This  is  effected  by  inverse  titration  with  Fehling's 
copper  solution,  in  the  same  way  as  grape  sugar. 

The  estimation  of  sugar  may  sometimes  be  of  interest  as  a  means 
of  ascertaining  whether  the  aqueous  portion  of  the  butter  consisted 
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of  mere  water  or  of  serum  of  milk.  In  other  words,  the  estimation 
of  the  sugar  may  furnish  a  means  of  ascertaining  whether  an  excess 
of  water  in  the  butter  is  due  to  insufficient  removal  of  the  butter- 
milk, or  to  subsequent  incorporation  of  water.  Every  0001  gram 
of  milk  sugar  represents  about  0*022  of  average  milk  serum. 

The  residue,  insoluble  in  cold  water,  usually  consists  almost 
wholly  of  casein.  If,  however,  the  butter  has  been  adulterated  with 
mashed  potatoes,  flour,  or  other  starchy  matters — said  to  be  occa- 
sionally employed — they  will  be  found  here.  The  presence  of  starch 
in  the  residue  will  of  course  be  readily  indicated  by  treating  it  with 
hot  water,  and  testing  the  cooled  liquid  with  solution  of  iodine.  By 
pressing  out  a  small  portion  of  the  butter  between  two  slips  of  glass, 
so  as  to  obtain  a  thin  film,  and  observing  it  under  the  microscope 
(or  by  observing  the  caseous  residue  after  treatment  with  cold 
water),  the  nature  of  the  starch  may  be  ascertained. 

The  solution  of  the  fatty  matter  in  benzoline  is  evaporated  at 
100°  C,  till  it  no  longer  decreases  in  weight.  The  average  propor- 
tion of  fatty  matter  in  butter  is  about  85  per  cent.  If  less  than  80 
per  cent.,  the  butter  must  be  considered  adulterated.  It  is  evident 
that  a  careful  estimation  of  the  percentage  of  fatty  matter  would 
often  render  separate  estimations  of  the  water,  curd,  and  salt  unne- 
cessary ;  for  unless  the  sum  of  the  three  latter  constituents  exceeded 
20  per  cent.,  the  butter  could  not  be  considered  as  adulterated,  unless 
by  an  admixture  of  other  fats. 

An  easy  and  rapid  method  of  estimating  the  fat  in  the  undried 
butter  is  therefore  a  great  desideratum  ;  but,  unfortunately,  no 
satisfactory  method  is  at  present  known.  The  indirect  estimation 
of  the  fat,  by  subtracting  the  sum  of  the  percentages  of  water,  curd, 
and  salt  from  lOO'OO,  ought  to  agree  with  the  direct  estimation  of 
the  fat  within  0'5  per  cent.,  and  the  variation  is  often  much  less. 

A  Method  of  Soap  Analysis.  M.  Moffit.  (Chem.  Centr.,1875, 
8  ;  Joum.  Chem.  Soc,  1875,  1296.)  The  constituents  to  be  deter- 
mined in  an  analysis  of  soap,  are  alkalies — combined  and  free — car- 
bonates, fatty  acids,  resin,  glycerin,  salts,  colouring  matters,  water. 

Three  portions  of  the  finely-divided  soap  are  weighed  off,  contain- 
ing respectively  10  grams,  20  grams,  and  40  grams.  Ten  grams 
are  digested  with  alcohol  on  the  water-bath,  and  filtered.  The 
residue,  containing  carbonates  and  other  salts,  colouring  matters, 
etc.,  is  dried  at  100°,  weighed,  digested  with  water,  and  titrated 
with  normal  oxalic  acid.  Every  c.c.  of  acid  used  indicates  0'053 
Nag  C  03.  Regard  must  be  had  to  a  slight  precipitate  of  calcium 
oxalate.      The  weight  of  Na2  C  03   found  is  subtracted    from  the 
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total  residue  in  sol  able  in  alcohol :  the  difference  is  the  weight  of 
the  salts  and  foreign  matters.  The  nitrate  is  subjected  to  a  stream 
of  carbonic  acid,  filtered,  and  the  precipitate  dissolved  in  water  and 
titrated  with  oxalic  acid.  Each  c.c.  of  acid  indicates  0*031  free 
soda,  or  0*042  free  potash.  No  precipitate  shows  the  absence  of 
free  alkalies.  The  filtrate  from  the  precipitate  produced  by  the  car- 
bonic acid  is,  after  the  addition  of  15  c.c.  of  water,  evaporated,  to 
remove  the  alcohol.  The  aqueous  solution,  treated  with  normal 
oxalic  acid  to  acid  reaction,  shows,  for  every  c.c.  of  acid,  0*031  soda, 
or  0*042  potash  in  combination.  Sulphuric  acid  is  then  added,  and 
the  whole  is  heated  on  the  water-bath  with,  pure  beeswax,  to  sepa- 
rate the  fatty  acids  and  resin,  which  are  then  weighed,  the  weight 
of  the  beeswax  being  subtracted. 

Forty  grams  of  the  soap  are  next  dissolved  in  water  and  mixed 
with  sulphuric  acid  as  long  as  any  precipitate  is  formed.  On  stand- 
ing, the  fatty  acids  separate,  and  can  be  dried  and  weighed.  These 
fatty  acids  are  digested  with  a  mixture  of  equal  volumes  of  water 
and  alcohol,  till  the  liquid,  on  cooling,  ceases  to  appear  milky.  The 
solid  layer  is  again  weighed,  and  the  difference  between  this  weight 
and  that  obtained  above  shows  the  weight  of  the  resin.  The  melt- 
ing point  of  the  acids  is  next  determined.  Ten  grams  are  then  dis- 
solved in  alcohol,  and  sulphuric  acid  diluted  with  alcohol  is  added, 
till  a  precipitate  is  no  longer  formed.  The  liquid  is  filtered,  mixed 
with  barium  carbonate,  and  again  filtered.  The  sweet  residue  left 
after  evaporation  of  the  alcohol  is  the  glycerin.  The  weights  of  the 
carbonates,  salts,  and  foreign  matters,  free  and  combined  alkalies, 
fatty  acids,  resin,  and  glycerin,  are  added  together,  and  the  sum 
subtracted  from  10  grams  gives  the  weight  of  the  water. 

Crystallized  Sodium  Monosulphide.  E.  Baudrimont.  (Journ. 
de  Pharm.  et  de  Ghem.,  xxii.,  15.)  According  to  the  French  codes, 
sodium  monosulphide  is  prepared  by  passing  sulphuretted  hydrogen 
through  a  concentrated  solution  of  sodium  hydrate,  until  the  latter 
is  completely  saturated  with  the  gas,  and  allowing  the  salt  to 
crystallize  in  a  closed  vessel.  Several  chemists  have  objected  to 
this  process,  believing  it  to  result  in  the  formation  of  sodium  sulphy- 
drate  (Na  H  S),  which  requires  a  further  addition  of  caustic  soda  to 
convert  it  into  the  monosulphide. 

The  author's  experiments  show  that  when  a  current  of  sulphu- 
retted hydrogen  is  passed  through  a  solution  of  sodium  hydrate  of 
40°  Baume,  at  a  temperature  of  15°  C,  crystalline  needles,  having 
the  composition  Na3  S,  6  H2  O,  are  immediately  formed ;  but  these 
are   quickly    succeeded    by   a   voluminous    deposit   of    octahedral 


PHARMACEUTICAL    CHEMISTRY.  81 

crystals,  the  composition  of  which  is  represented  by  the  formula 
N%  S,  9H3  0.  That  these  crystals  are  not  the  sulphydrate  can  be 
readily  proved  by  titration  with  solution  of  iodine.  Though  sodium 
sulphide  is  very  soluble  in  water,  it  is  far  less  soluble  in  a  solution 
of  sodium  hydrate,  and  this  fact  accounts  for  the  rapid  separation. 
The  crystals  dissolve  in  the  mother  liquor  by  the  aid  of  a  gentle 
heat,  and  the  solution  is  then  capable  of  absorbing  more  sulphuretted 
hydrogen,  the  result  being  the  formation  of  a  true  sulphydrate 
(Na  H  S,  6  H2  0),  which  cannot  be  crystallized  under  ordinary  con- 
ditions, as  it  is  decomposed  into  sodium  monosulphide  and  sul- 
phuretted hydrogen,  while  its  solution  is  concentrated  by  evapora- 
tion. The  only  mode  of  obtaining  it  in  crystals  is  by  concentrating 
the  solution  in  a  current  of  H2  S. 

As  a  very  good  means  for  distinguishing  sulphides  from  sulphy- 
drates,  the  author  recommends  chloral  hydrate,  which  produces  a 
deep  blood  red  colour  with  the  latter,  and  no  coloration  with  the 
former.     A  precipitate  of  salphur  is  formed  in  either  case. 

The  Oxidation  of  Sulphur.  E.  Polacci.  (From  a  Paper  read 
before  the  Paris  Soc.  de  Pharm.,  June  2nd,  1875.)  The  author 
found  that  both  flowers  of  sulphur  and  precipitated  sulphur,  when 
exposed  to  the  air  in  a  moist  state,  give  rise  to  the  formation  of  sul- 
phuric acid.  The  sulphur  used  in  his  experiments  was  caref  ally 
freed  from  every  trace  of  sulphuric  acid  by  repeated  washing  with 
water  before  it  was  exposed  to  the  action  of  the  air.  The  conver- 
sion of  sulphur  into  sulphuric  acid  proceeds  very  slowly  at  a  low 
temperature,  rather  more  quickly  at  35°  to  40°  C,  and  rapidly  at 
65°  to  70°  C.  The  presence  of  calcium  carbonate  facilitates  this 
oxidation,  though  not  in  a  very  marked  degree.  Dry  sulphur 
suffers  no  oxidation  while  in  contact  with  dry  air,  bat  its  conver- 
sion into  sulphuric  acid  takes  place  under  the  influence  of  moist 
air. 

The  Detection  of  Iodine  in  Nitric  Acid.  A.  Hilger.  (Archiv 
der  Pharm.,  1875,  iii.,  391.)  Commercial  nitric  acid  frequently 
contains  iodine,  which  occurs  in  it  either  in  the  free  state  or  as 
iodic  acid.  According  to  the  German  Pharmacopoeia,  free  iodine  is 
detected  by  shaking  the  diluted  acid  with  chloroform,  and  iodic  acid 
by  reduction  with  sulphuretted  hydrogen  and  subsequent  treatment 
with  chloroform.  Bisulphide  of  carbon  is  preferable  to  chloroform. 
The  author  points  out  that  the  least  excess  of  sulphuretted  hydrogen 
would  convert  the  liberated  iodine  into  hydriodic  acid,  and  thus 
render  the  test  a  failure.  As  a  more  suitable  reducing  agent  for  this 
purpose  he  recommends  metallic  tin,  as  it  liberates  nitric  oxide  and 
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nitrogen  trioxide  from  nitric  acid,  which  both  act  energetically  upon 
iodic  acid.     The  application  of  gentle  heat  favours  the  reaction. 

Tea.  Gr.  W.  Wigner.  (Joum.  Chem.  Soc,  from  Pharm.  Joum., 
3rd  series,  vi.,  261,  281,  402.) 

Moisture  and  Hygroscopic  Properties. — The  following  table  gives 
the  results  of  teas  dried  at  100°,  and  then  exposed  to  the  air  of  the 
author's  laboratory  during  parts  of  February  and  March  : — 


Weight  after  expo- 

No. 

Description. 

Water. 

Weight  of 

100  grains 

dried  at 

100" 

sure  to 

air  for 

Weight 
gained  by 

exposure. 

4  days. 

11  days. 

1 

Indian  Young  Hyson  . 

5-68 

91-32 

97-57 

100-88 

6-56 

2 

Moyune  Young  Hyson 

4-84 

95-16 

98-92 

10125 

6-09 

3 

Gunpowder    .     .     .     . 

4-94 

95-06 

100-68 

101-10 

6-04 

4 

Moyune  Gunpowder  . 

516 

94-84 

98-54 

101-31 

6-47 

5 

Ditto 

5-70 

94-30 

98-22 

100-50 

6-20 

6 

Ditto 

6-18 

93-82 

97-83 

10077 

6-95 

7 

Ditto 

6-55 

93-45 

97-42 

100-43 

6-98 

8 

Medium  Oolong,  1874 

6-30 

93-70 

99-85 

100-22 

6-52 

9 

Oolong 

6-77 

93-23 

97-88 

100-89 

7-66 

10 

Mannuna  Fine 

7-09 

92-91 

9832 

98-90 

5-99 

11 

Broken  Indian 

7-30 

92-70 

97-43 

100-24 

7-54 

12 

Fine  Kaisow  . 

8-60 

91-40 

98-48 

98-59 

7-19 

13 

Kaisow,  1870. 

10  52 

89-48 

96  26 

96-66 

7-18 

14 

Ditto      .     . 

10-80 

89-20 

96-79 

96-67 

7-47 

15 

Orange  Pekoe 

5-58 

94-42 

98-45 

101-22 

6-80 

16 

Indian  Pekoe 

6-87 

93-13 

99-49 

99-93 

6-80 

17 

Scented  Orange 

Pekoe 

7-79 

92-21 

98-12 

9832 

611 

18 

So  Pekoe,  1869 

939 

90-61 

96-64 

97-29 

6-68 

19 

Pekoe  Siftings 

9-45 

90-55 

9681 

96-80 

6-25 

20 

Consolidated . 

8-11 

91-89 

96-58 

99-14 

725 

21 

Indian  Souchon 

y 

8-16 

91-84 

98-14 

98-46 

6-62 

22 

Caper  .     .     . 

6-80 

93-20 

98-30 

99-00 

5-80 

23 

Ditto  .... 

7-00 

9300 

98-90 

99-00 

6-00 

24 

Ditto  .     .     . 

8-00 

92-00 

98-60 

98-90 

6  90 

25 

Ditto  .     .     . 

8-00 

92-00 

99-00 

98-90 

6-90 

26 

Ditto,  1872  .     . 

8-52 

91-48 

98-26 

98-47 

6-99 

27 

Indian  Congou 

6-56 

93-44 

98-41 

101-75 

8-31 

28 

Congou     .     . 

7-28 

92-72 

97-25 

100-08 

7-36 

29 

Ditto  .     .     . 

8-06 

91-94 

96-41 

99-68 

7-74 

30 

Moning  Congou 

8-49 

91-51 

99-00 

9909 

7-58 

31 

Ditto 

8-64 

91-36 

96-71 

99-78 

8-42 

32 

New  District 

9-08 

90  92 

98-76 

97-97 

7-05 

33 

Moning     .     . 

9-17 

90-83 

9856 

98-21 

7-38 

34 

Congou,  1869 

10-04 

89-96 

96-67 

96-87 

6-91 

35 

Congou      .     . 

10-33 

89-67 

96-65 

96-62 

6-95 

Mear 

I       .       . 

7  -67 

6-93 

Partial  Analysis  of  Ash. — The  ash  from  100  grains  of  tea  was 
boiled  in  five  ounces  of  water  and  washed  on  the  filter  with  cold 
water.  The  alkali  was  estimated  by  adding  excess  of  acid,  and 
titrating  back. 


No. 
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Description. 


Total  ash 
per  cent. 

Ash 

soluble  in 

water. 

Ash 

soluble  in 

acid. 

Silica. 

5-58 

3-06 

2-20 

0-32 

5-82 

2-75 

2-87 

0-20 

5-96 

3-12 

2-68 

0-16 

5-63 

3-25 

2-08 

0-30 

5-89 

3-10 

2-04 

0-75 

5-83 

3-03 

204 

0-76 

5-65 

3-07 

2-27 

0-31 

5  61 

2-75 

2-33 

0-53 

5-71 

2-75 

2-33 

0-63 

5-76 

2-82 

2-50 

0-44 

5-92 

3-25 

2-08 

0-59 

5-78 

3-08 

2-04 

0-66 

603 

3-35 

1-99 

0-69 

5-75 

3-10 

2-34 

0-31 

5-64 

3-18 

2-14 

0-39 

5-69 

3-35 

2-11 

0-16 

5-53 

3-32 

2-06 

015 

5-75 

3-07 

2-25 

0-43 

603 

3-35 

2-87 

0-76 

5  53 

2-75 

1-99 

0-15 

Potash. 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 


Indian   .  . 

Ditto  .  . 

Congou  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 

Ditto  .  . 
Gunpowder 

Ditto.  . 
Hyson    . 

Congou  .  . 

Average 

Maximum  . 

Minimum  . 


1-45 
1-36 
1-65 
1-41 
1-27 
1-32 
1-37 
1-27 
1-17 
1-26 
1-41 
1-17 
1-17 
1-32 
1-36 
1-88 
1-60 

1-38 
1-88 
1-17 


Special  Teas  from  Original  Chests. — These  teas  are  mostly  of  high 
price,  and  being  imported  only  for  the  purpose  of  "mixing"  would  not, 
by  themselves,  yield  a  pleasant  infusion. 


1 

■1 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

21 

53 

54 

65 

56 

57 


Indian  Young  Hyson 
Moyune       ditto 
Moyune  Gunpowder 

Ditto 

Ditto 

Ditto 
Medium  Oolong,  1874 

Oolong 

Mannuna,  fine     .     . 
Broken  Indian     .     . 
Fine  Kaisow,  1874   . 
Scented  Orange  Pekoe 
Indian  Souchong 

Oolong 

Ditto 

Assam 

Java 

Moyune  siftings  .     .     . 

Average      .... 
Maximum  . 
Minimum  .... 


5-32 

327 

1-94 

011 

5-75 

3-72 

1-74 

0-29 

5-83 

3-67 

1-83 

0  33 

5-61 

3-22 

2-11 

0-28 

5-63 

3-44 

1-81 

0-38 

5-50 

3-51 

1-80 

019 

6-34 

3-59 

2-23 

0-51 

5-27 

3-15 

1-83 

0-29 

6-80 

3-80 

2-60 

0-40 

517 

2-92 

2-21 

0-04 

6-46 

3-43 

2-46 

0-57 

6-84 

3-30 

2-68 

0-86 

5-60 

3-49 

1-86 

0-25 

5-49 

3-88 

1-33 

028 

5-54 

3-78 

1-63 

0-13 

5-55 

3-36 

1-97 

0-21 

5-54 

3-26 

2-24 

0-04 

6-16 

3-20 

2-38 

0-58 

5-80 

3-44 

204 

0-32 

6-80 

3-88 

2-68 

0-86 

5-17 

2-92 

1-33 

0-04 

1-69 
1-83 
1-51 
1-56 
1-51 
1-51 

1-51 
1-32 
196 
1-41 
1-26 

1-46 
1-51 

1-60 
1-36 
1-74 

1-39 
1-96 
1-26 
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Genuine  Capers. 


No. 


Description. 


Total  Ash 
per  cent. 


soluble  in 
water. 


Ash. 

soluble  in 

acid. 


Silica. 


Potash. 


23 

74 
75 
76 
77 
78 
79 
80 
81 


Caper 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Average 

Maximum 

Minimum 


5-90 
6-94 
7-02 
5-75 
5-75 
6-22 
6-23 
6-33 
6-11 

6-25 
7-02 
5-75 


3-16 
2-66 
3-66 
3-00 
2-64 
3-10 
3-10 
3-44 
2-85 

3-07 
3-66 
2-64 


1-86 
2-61 
1-96 
1-88 
2-41 
2-20 
2-37 
2-10 
2-36 

2-19 
2  61 
1-86 


0-88 
1-67 
1-40 
0-87 
0-70 
0-92 
0-76 
0-79 
0-90 

0-99 
1-67 
0-70 


Average  of  67  Samples. 


Average . 

Maximum 

Minimum 


5-78 

3-15 

2-17 

0-46 

7-02 

3-88 

2-87 

1-67 

517 

2-64 

1-33 

004 

1-32 
1-50 
1-32 
1-32 
1-41 

1-53 
1-32 
1-08 

1-35 
1-53 
1-08 


1-45 
1-96 
1-08 


The  average  results  expressed  in  percentages  of  the  total  ash  are- 
Soluble  in  water  (containing  alkali,  cal- 
culated as  potash,  25*09  per  cent.)        .     54*50  per  cent. 

Soluble  in  acid 37*54      „ 

Silica 7*95      „ 


100-00 


The  maximum  percentage  of  soluble  ash  was,  in  a  high-priced 
sample  of  Oolong,  No.  53,  and  the  minimum  38*33  was  in  a  very 
inferior  caper,  No.  74. 

When  the  results  are  calculated  on  the  dry  tea,  the  figures  are  in 
some  respects  more  nearly  constant.  Thus,  the  17  ordinary  teas,  after 
drying  give  the  following  results  : — 


Average  . 
Maximum 
Minimum 


Total  Ash 
per  cent. 


6*25 
6*48 
5*98 


Ash  Ash 

soluble  in   soluble  in|    Silica, 
water.  acid. 


3*34 
3-68 
2*94 


Potash. 


2*43 
3-07 
215 


0-48 
0-32 
0*16 


The  18  Special  Teas. 


Average  . 
Maximum 
Minimum 


6-23 

3*74 

2*14 

0*35 

7*42 

4*16 

2*91 

0-93 

5*57 

315 

1*43 

0*04 

1*50 
2*07 
1*26 


1*67 
211 
1*42 
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The  9  Capers. 


Average 

Maximum 

Minimum 


Average  . 
Maximum 
Minimum 


The  whole  63  Samples. 


6-33 

3-45 

2-38 

1     0-50 

7-42 

4-16 

307 

1-76 

5-57 

2-94 

1-43 

1    0-04 

1-54 
2  11 
1-26 


Results  obtained  from  33  Samples  purchased  from  Retailers,  all  of  them 
probably  being  Mixed  Teas. 


Average  . 
Maximum 
Minimum 


6-39. 

3-29 

2-39 

0-71 

7-25 

3-91 

3-35 

1-45 

515 

i     2-71 

1-38 

0-20 

Calculated  on  the  Dried  Tea. 


Average  . 
Maximum 
Minimum 


6-74 

3-58 

2-52 

0-69 

7-79 

4-22 

,•68 

1-56 

6-69 

3-11 

•63 

0-22 

1-30 

1-78 
0-94 


1-48 
1-98 
106 


The  proportion  of  soluble  matter  yielded  by  tea  differs  very  greatly 
according  to  whether  the  tea  is  powdered  or  in  whole  leaf,  and  also 
according  to  the  amount  of  water  used,  and  the  number  of  extractions 
to  which  the  sample  has  been  submitted.  The  author  prefers  to  boil 
the  powdered  tea  for  an  hour  under  a  vertical  condenser,  with  100 
times  its  weight  of  water,  and  evaporate  the  extract  to  dryness. 

The  following  table  gives  the  amount  of  extract  so  yielded  by  24 
genuine  teas  : — 


Ordinary  Teas. 

No. 

Description. 

Extract. 

Ash  of 
Extract. 

49 

Gunpowder 

39-20 
36-80 
3300 
29-80 
29-80 
26-20 
26-15 

5-75 

51 

Hyson 

5-00 

52 
41 

Congou     

Ditto 

4-75 

48 

Ditto 

4-45 

43 

Ditto 

4  60 

47 

Ditto 
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Special  Teas. 


No. 


1 
11 

4 
54 
57 

6 

5 
10 
17 

7 
55 
21 


78 
80 
81 
79 


Description. 


Moyune  Young  Hyson , 
Indian  Young  Hyson 
Broken  Indian     .     .     , 
Moyune  Gunpowder 

Oolong , 

Moyune  Gunpowder     . 

Ditto 

Ditto 
Mannuna,  fine    .     .     . 
Scented  Orange  Peko  . 
Moyune  Gunpowder     . 

Assam 

Indian  Souchong     .     . 


Capers. 


Caper 
Ditto 
Ditto 
Ditto 


Extract. 

Ash  of 
Extract. 

44-85 

7-00 

43-85 

5-80 

43-43 

6  13 

40-75 

5-45 

40-75 

— 

39-30 

4-80 

38-50 

4-90 

37-95 

5-25 

37-00 

6-00 

34-20 

5-40 

33-35 

4-05 

33-30 

6-60 

32-50 

5-50 

37-90 

4-70 

37-75 

5-15 

32-40 

5-25 

3005 

470 

By  careful  consideration  of  the  soluble  ash,  alkali  in  ash,  and 
extractive  matter,  a  tea  may  be  valued  almost  as  closely  as  by  an 
experienced  tea-taster. 

The  percentage  of  tannin  in  tea  is  very  variable,  and  some  teas 
exceed  the  average  so  greatly  that,  as  regards  adulteration  or  im- 
purity, the  tannin  determination  can  give  only  negative  results.  The 
acetate  of  lead  process  is  easier  and  more  trustworthy  than  the  old 
gelatin  process : — 

Tannin  in  Tea. 


No.  82.  Moyune  young  Hyson   . 

39-0  per 

cent 

„   83.  Very  choice  Assam 

33-0 

,» 

,,     1.  Indian  young  Hyson     . 

39-0 

,, 

,,   97.  Assam  from  Dr.  Macnamara's 

garden        .... 

27-7 

,, 

,,   75.  Caper,  mixed 

42-3 

,, 

Mixture  of  six  samples,  Assam  . 

45-5 

»» 

Total  Nitrogen  in  Tea. 

Sample  from  60  green  teas,  slightly 

faced 

3-76  per 

cent 

„          ,,60  black  teas 

3-26 

, 

,,          „      6  Assam 

3-64 

» 

,,          ,,       6  caper    . 

3-32 

,,      Assam,   Dr.    Macnamara's 

garden 

3-88       , 

, 

Exhausted  leaves   .... 

3-80       , 

, 
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Alkali 

Chlorine 

Description. 

Total 
ash. 

Soluble  in 
water. 

Soluble  in 
acid. 

Silica. 

calculated 

as 

potash. 

Extract. 

calcu- 
lated as 
NaCl. 

84 

Congou   . 

8-00 

4-09 

3-02 

0-89 

0-24* 

20-40 

3-38 

85 

Gunpowder 

13-16 

4-32 

7-20 

1-64 

1-62 

23-29 

1-11 

86 

Congou   . 

5  35 

2-44 

2-17 

0-74 

0-61 

26-48 

1-14 

87 

Pekoe 

864 

2-28 

3-66 

2-70 

0-75 

41-20 

0-23 

88 

Caper 

8-23 

2-42 

3-53 

2-28 

0-80 

36-45 

0-17 

89 

Hvson     . 

8-53 

1-13 

4-76 

2-64 

0-70 

— 

traces 

90 

Congou  . 

7-27 

1-35 

3-54 

2-38 

0-70 

— 

traces 

Samples  of  Tea  obviously  impure,  though  in  the  same  state  as  when 

imported. 


91 

Gunpowder . 

19-73 

1-00 

6-15 

12-58 

0-14 

37-78 

92 

Caper      .     . 

14-44 

1-95 

2-47 

10-02 

103 

35-45 

93 

Ditto   .     . 

15-20 

1-69 

5-35 

8-16 

0-61 

31-60 

94 

Ditto  .     . 

15-08 

1-96 

5-65 

7-47 

0-73 

35-60 

95 

Ditto   .     . 

12-74 

2-68 

3-44 

6-62 

1-04 

— 

96 

Ditto  .     . 

14-60 

2-67 

5-87 

6-06 

1-04 

— 

Partial  Analysis  of  a  mixed  sample  of  24  genuine  Black  Teas,  and  of  a 
mixed  sample  of  a  medium  quality  (faced)  Green  Teas  :  — 


Potash    . 

Soda 

Sulphuric  Acid 

Carbonic  Acid 

Silica 

Ash  soluble  in  water 


Black. 

30-92 
1-68 
4-88 

11-60 
1-70 

57-00 


Green. 

28*42  per  cent. 

2-08        „ 

566 

6-43       „ 

7-50       ,, 
52-85 


In  another  case,  a  sample  of  genuine  black  tea  was  ignited  to 
ash,  and  another  part  of  the  sample  exhausted  by  boiling,  the  leaves 
and  extract  being  also  brought  to  ash,  and  the  carbonic  acid  and 
percentage  of  soluble  ash  in  each  determined.     The  results  were, — 


Carbonic  Acid. 
Original  tea  ash  .        12*52 

Ash  of  exhausted  leaves      5*71 
Ash  of  extract    .         .       16-72 


Soluble  in  Water. 
57-55  per  cent. 
21-20       „ 

84-15 


Note  on  the  Alkaloidal  Body  in  the  Human  Organism.  A. 
Dupre.  (Ber.  der  deutsch.  Ghem.  Ges.,  vii.,  1491.)  The  author  states 
that  the  alkaloidal  substance,  recently  reported  upon  by  Selmi, 
Rdhrsch  and  Fassbender,  and  W.  Schwanert,  was  originally  dis- 
covered in  1866  by  Bence  Jones  and  himself  in  all  the  organs,  tis- 
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sues,  and  fluids  of  the  human  and  animal  organism  (Proc.  Royal 
Soc,  xv.,  73).  It  was  extracted  by  means  of  dilute  sulphuric  acid, 
and  could  be  taken  up  from  its  alkaline  bat  not  from  its  acid  solu- 
tion by  ether.  Its  slightly  acid  solution  formed  precipitates  M'ith 
iodine,  potassium  iodohydrargyrate,  phospho-molybdicacid,  gold  tri- 
chloride, platinum  perchloride,  etc.  Its  most  characteristic  pro- 
perty is  the  strong  blue  fluorescence  exhibited  by  its  solutions, 
especially  by  its  solution  in  sulphuric  acid.  The  authors  did  not 
succeed  in  isolating  appreciable  quantities  of  this  substance  in  a  pure 
state.  From  three  pounds  of  sheep's  liver  they  obtained  three  grams 
of  a  solution  in  which,  after  slight  acidification  with  sulphuric  acid, 
the  intensity  of  fluorescence  was  equal  to  that  of  an  acid  solution  of 
quinine  sulphate,  containing  02  gram  per  litre.  The  same  solution 
produced  precipitates  with  the  above-named  reagents. 

The  normal  occurrence  of  such  a  substance  in  all  the  organs  of  the 
human  body  necessitates  great  caution  in  the  search  for  alkaloids  in 
forensic  investigations. 

Note  on  the  Examination  for  Alkaloids  in  Forensic.  Cases.  L. 
Liebermann.  (Ber.  der  deidsch.  Ghem.  Ges.,  ix.,  No.  2).  In  making 
a  search  for  organic  poisons  in  the  contents  of  a  putrid  stomach,  the 
author  isolated,  by  Stas-Otto's  method,  analkaloidal  substance,  which 
on  examination,  however,  proved  to  be  no  true  alkaloid,  and  which 
differed  from  the  body  described  by  Schwanert  in  not  being  volatile. 
It  was  readily  taken  up  by  ether  from  the  alkaline  solution,  and  was 
left  upon  evaporation  of  the  ether  in  the  shape  of  yellow  oily 
drops,  which  ultimately  formed  a  resinous  brownish  mass,  having  a 
strong  peculiar  odour.  It  was  soluble  in  alcohol,  but  could  not  be 
obtained  from  the  solution  in  a  crystalline  form.  Ether  took  it  up 
both  from  alkaline  and  acid  solutions.  With  water  it  formed  a 
turbid  and  strongly  alkaline  solution,  which  became  clear  on  the 
addition  of  one  drop  of  dilute  hydrochloric  acid,  and  produced  the 
following  reactions  : — 

A  white  precipitate  with  solution  of  tannin. 

A  brown  precipitate  with  solution  of  iodine  in  potassium  iodide. 

A  marked  white  turbidity  with  solution  of  chlorine. 

A  yellow  precipitate  with  phospho-molybdic  acid. 

A  white  precipitate  with  potassium  iodohydrargyrate. 

A  white  turbidity  with  mercuric  chloride. 

Indistinct  reactions  with  gold  trichloride  and  platinic  perchloride. 

With  sulphuric  acid  no  change  at  first,  but  a  reddish  violet  colora- 
tion after  some  time. 

No  change  with  nitric  acid. 
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By  its  odour  and  its  more  volatile  nature,  this  substance  differs 
from  conine,  to  which,  in  all  other  respects,  it  bears  a  great  resem- 
blance. 

Behaviour  of  Tartaric  and  Citric  Acid  towards  Iron,  Aluminium, 
and  Phosphoric  Acid.  R.  Warington.  (From  the  author's  paper 
on  "  The  Chemistry  of  Tartaric  and  Citric  Acid,"  Joum.  Chem. 
Soc,  xiii.,  916-994.)  In  a  paper  read  before  the  Chemical  Society, 
the  author  gives  the  results  of  his  experience  acquired  in  the  citric 
and  tartaric  acid  factory  of  Mr.  J.  B.  Lawes.  The  communication 
is  a  very  lengthy  one,  and  contains  many  points  of  interest;  but  as 
it  is  not  suited  for  abstraction,  we  must  for  the  most  part  refer  our 
readers  to  the  original  paper,  and  confine  ourselves  here  to  the  repro- 
duction of  some  important  analytical  data,  as  indicated  in  the  above 
heading.  The  marked  difference  between  tartaric  and  citric  acid, 
shown  in  the  gradual  accumulation  of  alumina  and  phosphoric  acid  in 
tartaric  liquors,  and  the  absence  of  such  accumulation  in  the  case  of 
citric  liquors,  led  the  author  to  investigate  this  branch  of  the  subject. 

If  ferric  oxide  is  dissolved  in  citric  acid,  or  ferric  chloride  added  to 
the  acid,  the  acid  being  in  excess,  the  solution  may  be  boiled  with 
excess  of  chalk,  without  precipitating  the  iron.  The  precipitated 
citrate  of  calcium  is  white,  the  solution  is  of  a  lemon  yellow  colour, 
and  quite  neutral  to  litmus.  With  alumina  the  results  appear  to  be 
similar,  the  solution  becomes  neutral  on  boiling  with  chalk,  and  a 
great  part  of  the  alumina,  probably  the  whole,  remains  in  solution. 
If,  instead  of  the  citric  acid  being  in  excess  at  starting,  an  excess  of 
ferric  chloride  is  present,  then,  on  boiling  with  excess  of  chalk,  the 
whole  of  the  iron  is  precipitated,  and  the  solution  becomes  colour- 
less. The  complete  precipitation  of  the  iron  in  this  case  is  doubtless 
due  to  the  fact  that  the  citric  acid  is  carried  down  as  a  basic  ferric 
salt. 

With  tartaric  acid  the  reactions  are  different.  The  addition  of 
chalk  to  a  hot  solution  containing  ferric  oxide  or  alumina  precipi- 
tates these  bases,  even  when  the  tartaric  acid  is  in  great  excess. 
The  tartrate  of  calcium  thrown  down  by  the  first  small  addition  of 
chalk  is  yellow  in  colour,  even  when  but  little  iron  is  present ;  and 
at  the  conclusion  of  the  operation  the  solution  is  found  to  be  colour- 
less, neutral,  and  containing  only  a  trace  of  iron. 

In  the  cold  the  reactions  of  citric  acid  with  ferric  salts  are  similar 
to  those  in  hot  solutions.  When  moderate  quantities  of  iron  are 
present,  the  whole  of  the  iron  remains  in  solution;  with  excess  of 
iron  the  whole  is  precipitated.  The  solution  is  neutralised  by  the 
chalk.     Tartaric  solutions  of  iron  are  also  neutralised  by  chalk  in 
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the  cold.  "When  only  a  small  quantity  of  iron  is  present,  a  little 
falls  with  the  tartrate  of  calcium,  and  the  greater  part  remains  in 
solution  ;  with  an  excess  of  iron  the  whole  is  precipitated.  The  ex- 
cess of  iron  required  for  this  purpose  is  much  smaller  than  in  the 
case  of  citric  acid.  The  affinity  of  tartrate  of  calcium  for  iron  is  re- 
markable, tartrate  of  calcium  crystallizing  from  a  ferric  solution  is 
sure  to  be  yellow,  even  when  little  iron  is  present,  and  the  solution 
strongly  acid  wTith  tartaric  acid. 

Ferrous  salts,  it  is  well  known,  are  not  precipitated  by  chalk  in 
the  cold ;  nor  is  ferrous  sulphate  perfectly  precipitated  by  chalk  on 
long  boiling,  if  air  be  excluded  ;  the  solution  in  this  case  remains 
somewhat  acid.  In  the  presence  of  tartaric  acid  ferrous  sulphate  is 
also  not  precipitated  by  chalk  in  the  cold,  but  at  a  boiling  heat  chalk 
occasions  a  bluish  precipitate  clearly  containing  iron ;  a  considerable 
quantity  of  the  iron  remains,  however,  dissolved,  forming  an  acid, 
olive-coloured  liquid,  which  further  boiling  with  chalk  does  not  seem 
to  affect,  if  air  be  excluded.  With  citric  acid  and  ferrous  salts,  the 
addition  of  chalk  fails  to  precipitate  iron,  either  in  the  cold  or  on 
boiling. 

It  appears  from  the  above  that  citric  acid  liquors  containing  ferric 
or  ferrous  salts  may  be  treated  with  excess  of  chalk,  even  at  a  boil- 
ing heat,  without  precipitating  the  iron,  but  that  in  the  case  of  tar- 
taric liquors  there  is  at  a  boiling  heat  a  complete  precipitation 
of  ferric  and  a  partial  precipitation  of  ferrous  salts.  Alumina  ap- 
pears to  behave  with  these  acids  in  much  the  same  manner  as  ferric 
oxide. 

The  behaviour  of  phosphoric  acid  in  tartaric  and  citric  liquors  is 
next  considered,  as  this  acid  occurs  with  iron  and  aluminium  in  old 
liquor.  Tartaric,  citric,  and  phosphoric  acids  are  singly  easily  neu- 
tralized by  chalk  at  boiling  heat,  but  if  phosphoric  acid  is  mixed 
with  tartaric  or  citric  acid,  the  solution  may  be  boiled  with  chalk  a 
long  time  without  neutralization  being  accomplished.  The  solution 
in  this  case  contains  an  acid  calcium  phosphate.  When  the  solution 
is  separated  and  neutralized  with  soda,  it  again  becomes  acid  on 
boiling,  especially  if  chloride  of  calcium  be  added.  This  acidifying 
is  probably  due  to  the  splitting  up  of  the  phosphates  into  acid  and 
basic  compounds. 

Tartaric  acid  mixed  with  ferric  chloride  and  phosphoric  acid  is 
not  perfectly  neutralized  by  chalk,  even  when  boiling  is  long  con- 
tinued. The  acidity  may,  however,  become  very  faint.  The  solu- 
tion contains  a  small  quantity  of  acid  phosphate,  but  no  iron. 
Tartaric  acid  with  ferrous  sulphate  and  phosphoric  acid,  is  not  neu- 
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tralized  by  long  boiling  with  chalk  in  a  covered  beaker;  the  solution 
is  in  this  case  very  acid,  and  contains  a  notable  amount  of  iron  and 
-some  phosphoric  acid.  Tartaric  acid  mixed  with  potash  alum  or 
sulphate  of  aluminium,  and  phosphoric  acid,  behaves  as  in  the  ex- 
periments with  ferric  salts,  if  the  phosphoric  acid  is  in  excess  of  the 
alumina,  but  -if  the  alumina  is  in  excess,  neutralization  takes  place 
after  a  short  digestion  with  chalk  near  a  boiling  heat.  In  the  case, 
of  ferric  salts  the  author  has  not  succeeded  in  obtaining  the  same 
speedy  neutralization  by  increasing  the  proportion  of  iron  to  phos- 
phoric acid. 

These  reactions  of  tartaric  solutions  containing  iron  and  alumi- 
nium with  phosphoric  acid,  explain  the  facts  observed  when  old  tar- 
taric liquors  are  treated  with  chalk,  which  is  the  ordinary  mode  of 
purification  employed  in  tartaric  acid  factories.  This  treatment  with 
chalk,  however  long  continued,  always  leaves  a  very  acid  liquor  con- 
taining ferrous  salts  in  considerable  quantity,  but  very  little  of  ferric 
salts,  alumina,  or  phosphoric  acid.  In  one  quantitative  experiment 
on  a  large  scale  it  was  found  that  the  waste  liquor,  containing  all 
the  matters  unprecipitated  by  chalk,  held  in  solution  301  per 
cent,  of  the  iron,  1*02  per  cent,  of  the  alumina,  and  3"58  per  cent,  of 
the  phosphoric  acid  originally  present  in  the  old  liquors.  The  treat- 
ment with  chalk  thus  effects  a  tolerable  purification  from  iron,  but 
scarcely  any  from  alumina  or  phosphoric  acid :  the  two  latter,  there- 
fore, as  already  mentioned,  continually  accumulate  in  the  tartaric 
liquors.  The  considerable  acidity  of  the  waste  liquor  resulting  from 
precipitation  with  chalk,  is  probably  mainly  due  to  the  ferrous  salts 
and  phosphates  which  it  contains.  The  ferrous  salts  in  tartaric 
liquors  are  probably  formed  by  the  reducing  action  of  tartaric  acid 
at  a  high  temperature. 

In  the  case  of  citric  acid,  the  admixture  of  a  ferric  salt  and 
phosphoric  acid  yields  a  solution  from  which  iron  is  not  precipitated 
by  boiling  with  excess  of  chalk,  and  which  remains  more  strongly 
and  more  permanently  acid  when  boiled  with  chalk  than  the  cor- 
responding tartaric  solution.  If  an  aluminium  salt  is  substituted 
for  iron,  the  solution  also  remains  acid  after  long  heating  with  ex- 
cess of  chalk,  even  when  the  alumina  is  in  such  excess  as  would 
cause  an  early  neutralization  in  the  case  of  tartaric  acid.  The 
solution  after  boiling  with  chalk  contains  much  alumina  and  phos- 
phoric acid. 

It  appears  from  the  above  that  citric  acid  liquors  can  be  far  more 
effectually  cleansed  by  precipitation  with  chalk  than  tartaric  acid 
liquors.      With  citric  acid,  the  whole  of  the  iron,  whether  ferric  or 
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ferrous,  will  be  removed  by  such  treatment,  and  at  least  a  consider- 
able proportion  of  alumina  and  phosphoric  acid.  This  agrees  with 
experience  acquired  on  the  large  scale,  which  proves  that  there  is  no 
such  accumulation  of  impurities  in  citric  liquors,  even  after  many 
years'  working,  as  that  which  takes  place  in  the  case  of  tartaric 
acid.  The  easy  removal  of  the  impurities  in  citric  acid  is,  however, 
at  the  expense  of  that  acid.  Iron  is  not  precipitated  from  citric  acid 
by  chalk,  simply  because  it  forms  a  soluble  stable  compound  with 
the  citric  acid.  In  short,  the  larger  the  amount  of  impurity,  the 
greater  will  be  the  loss  of  citric  acid  when  the  liquors  are  treated 
with  chalk. 

The  following  reactions  of  tartaric  and  citric  acid  towards  ferric 
and  aluminic  salts  in  presence  of  phosphoric  acid  have  also  been 
observed  : — 

When  phosphoric  acid  is  added  to  a  dilute  freshly  prepared  solu- 
tion of  ferric  chloride  till  the  liquid  becomes  colourless,  no  pre- 
cipitate is  produced,  but  on  heating  opalescence  commences  at  40° — 
50°,  and  at  a  boiling  heat  a  considerable  precipitate  of  ferric  phos- 
phate is  produced  ;  on  cooling,  this  precipitate  slowly  redissolves, 
forming  an  opalescent  liquid.  If  the  solution  contains  an  excess  of 
ferric  chloride,  no  turbidity  is  produced  on  boiling  ;  a  tolerable  ex- 
cess of  phosphoric  acid  does  not,  however,  hinder  the  precipitation. 

If  tartaric  acid  is  added  in  some  quantity  to  a  solution  of  ferric 
chloride  containing  just  sufficient  phosphoric  acid  to  be  colourless, 
the  tartaric  acid  will  actually  produce  a  precipitate  in  the  cold, 
which  will  be  greatly  increased  on  boiling.  If,  however,  the  solution 
contained  an  excess  either  of  ferric  chloride  or  phosphoric  acid, 
tartaric  acid  produces  no  precipitate  in  the  cold,  but  on  heating  con- 
siderable precipitation  takes  place.  The  precipitates  have  the 
appearance  of  ferric  phosphate,  they  redissolve  very  slowly  on  stand- 
ing in  the  cold.  If  citric  acid  is  substituted  for  tartaric  acid,  no 
precipitation  takes  place  in  any  case,  either  in  the  cold  or  on  boiling. 

If  ferric  chloride  is  mixed  with  a  considerable  amount  of  tartaric 
acid,  and  excess  of  phosphate  of  sodium  added,  no  precipitate  is 
formed  if  the  solutions  are  very  concentrated  and  cold,  but  on  dilu- 
tion, or  heating,  precipitation  of  ferric  phosphate  takes  place.  If 
the  phosphate  of  sodium  is  in  excess  to  the  iron,  very  large 
quantities  of  tartaric  acid  may  be  added  without  preventing  pre- 
cipitation on  dilution  or  boiling,  but  with  a  smaller  proportion  of 
the  phosphate  permanent  solutions  are  obtained.  Under  any  of  the 
above  conditions,  the  substitution  of  a  small  quantity  of  citric  acid 
for  the  tartaric  acid  suffices  to  prevent  precipitation. 
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A  mixture  of  sulphate  of  aluminium  and  phosphoric  acid  is  pre- 
cipitated on  boiling  only  when  the  solution  is  very  dilute,  the 
precipitate  speedily  redissolves  on  cooling  if  the  boiling  has  not 
continued  too  long.  Precipitation  is  prevented  both  by  tartaric  and 
citric  acid,  a  smaller  quantity  of  the  latter  sufficing. 

If  sulphate  of  aluminium  is  mixed  with  a  small  quantity  of 
tartaric  acid,  and  excess  of  phosphate  of  sodium  added,  no  pre- 
cipitate is  produced  if  the  solution  is  strong  ;  but  if  largely  diluted 
and  boiled,  or  if  acetate  of  sodium  is  added,  precipitation  takes 
place.  When  much  tartaric  acid  is  added,  the  solution  is  permanent 
under  the  conditions  named,  but  it  requires  about  seven  times  as 
much  tartaric  acid  as  of  citric  to  produce  a  permanent  solution. 

A  mixture  of  potash  alum  with  excess  of  phosphoric  acid  is 
precipitated  on  the  addition  of  Rochelle  salt,  but  is  not  precipitated 
by  citrate  of  potassium. 

It  appears  from  the  latter  experiments,  that  the  capacity  of 
tartaric  acid  or  tartrates  for  holding  phosphate  of  iron  or  alum- 
inium in  solution  is  very  small,  and  far  inferior  to  that  possessed  by 
citric  acid  and  citrates. 

The  manufacture  of  citric  and  tartaric  acid  forms  the  subject  of 
another  elaborate  paper  by  the  same  author,  for  the  details  of  which 
we  refer  our  readers  to  the  Pharmaceutical  Journal,  vol.  vi.,  767  and 
782,  as  they  cannot  be  fairly  dealt  with  in  a  condensed  report. 

The  Sweet  Principle  of  Liquorice  Root.  Z.  Rous  sin.  (Joum. 
de  Pharm.  et  de  Chim.,  xii.,  6-15.)  The  author's  experiments  prove 
that  the  sweetness  of  liquorice  root  is  due  not  to  glycyrrhizin,  as 
was  hitherto  assumed,  but  to  an  ammoniacal  compound  of  that 
substance.  Glycyrrhizin  when  purified  four  successive  times  by 
dissolving  it  in  alcohol  and  precipitating  the  foreign  matter  accom- 
panying it  by  ether,  is  a  yellowish  substance,  insoluble  in  cold 
water,  and  almost  tasteless.  Treated  with  dilute  solutions  of  potash 
or  soda  it  rapidly  developes  a  sweet  taste.  In  liquorice  root, 
however,  it  is  not  contained  in  combination  with  either  of  these 
two  alkalies,  but  appears  to  exist  as  an  ammoniacal  compound,  for 
solutions  of  potash  or  soda  liberate  ammonia  both  from  the  root 
and  the  extract.  In  its  compounds  with  alkalies,  glycyrrhizin  plays 
the  part  of  an  acid,  as  it  forms  true  salts,  capable  of  undergoing 
double  decomposition  with  most  of  the  metallic  salts,  and  also  with 
the  salts  of  organic  alkaloids.  With  ammonia  it  forms  two  com- 
pounds, a  basic  salt,  which  yields  a  deep  yellow  solution,  and  another 
containing  less  ammonia,  the  solution  of  which  has  an  amber  colour. 
The  former  is  produced  by  dissolving  glycyrrhizin  in  water  with  an 
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excess  of  ammonia.  Upon  evaporating  the  resulting  deep  yellow 
solution  to  dryness,  it  leaves  a  yellowish,  scaly,  shining,  brittle,  non- 
hygroscopic  residue,  which  constitutes  the  second  ammoniacal  com- 
pound. This  is  readily  soluble  in  cold  water,  to  which  it  imparts  a 
pale  yellow  colour  and  a  very  sweet  taste.  The  solution  turns  deep 
yellow  on  the  addition  of  a  few  drops  of  solution  of  ammonia,  owing 
to  the  formation  of  the  basic  compound.  The  pale  yellow  solution 
possesses  in  a  marked  degree  the  taste  of  liquorice  root,  which  in- 
deed owes  its  sweetness  to  this  glycyrrhizate  of  ammonia,  or  ammo- 
niacal glycyrrhizin,  as  the  author  prefers  to  call  it.  One  gram  of 
this  compound  imparts  the  sweet  taste  of  the  root  to  two  litres  of 
water.  The  following  process  is  recommended  for  preparing  it  in  a 
pure  state : — 

The  carefully  selected  roots  freed  from  all  portions  presenting  a 
dark  fracture  are  scraped,  and  then  well  pounded,  so  as  to  reduce 
them  to  a  kind  of  stringy  tow.  This  substance  is  macerated  in  cold 
distilled  water  for  some  hours,  pressed  and  treated  a  second  time  in 
the  same  manner.  The  two  liquors  are  mixed  and  allowed  to  stand 
some  time  to  deposit  the  starch.  The  supernatant  liquor  is  then 
boiled,  and  filtered  to  separate  the  coagulated  albumen.  After 
cooling,  sulphuric  acid,  diluted  with  its  weight  of  water,  is  added 
gradually,  with  brisk  stirring,  until  a  precipitate  is  no  longer  formed. 
The  precipitate,  at  first  gelatinous  and  flocculent,  after  standing 
some  time  forms  a  compact  semi-solid  mass  at  the  bottom  of  the 
vessel.  The  supernatant  liquor  is  rejected,  and  after  roughly  wash- 
ing the  precipitate  several  times  with  pure  water,  it  is  finally 
kneaded  repeatedly  in  distilled  water  until  all  trace  of  acidity  has 
disappeared.  The  mass  is  then  well  drained,  and  agitated  in  a  flask 
with  three  times  its  weight  of  90°  alcohol  until  dissolved,  when  a 
similar  quantity  of  96°  to  98°  alcohol  is  added  to  the  syrupy  liquid 
so  produced.  A  little  pectic  acid  is  thus  precipitated,  which  is 
removed  by  filtration.  Ether  is  then  added  to  the  alcoholic  liquor 
as  long  as  a  precipitate  is  formed.  After  standing  twenty-four 
or  forty-eight  hours,  a  blackish  pitchy  substance  is  deposited, 
which  adheres  to  the  glass  and  allows  of  the  clear  liquor  being 
decanted.  To  this  clear  liquor  is  added  in  small  quantities  at  a 
time,  alcohol  of  90°,  charged  with  gaseous  ammonia,  which  deter- 
mines the  formation  of  a  yellow  rather  heavy  flocculent  precipitate 
of  glycyrrhizate  of  ammonia.  This  precipitate  is  washed  rapidly 
on  a  fine  cloth  with  a  mixture  of  equal  parts  of  alcohol  and  ether, 
pressed  and  dried  in  a  current  of  warm  air  or  over  sulphuric  acid. 

The  author  suggests  the  addition  of  ammonial  glycyrrhizin  to  pill 
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masses,  powders,  or  mixtures,  and  states  that  its  power  of  masking 
the  taste  of  nauseous  medicines  is  equal  to  one  hundred  times  its 
weight  of  sugar.  Sulphate  of  quinine,  sulphate  of  magnesia,  iodide 
of  potassium  and  ipecacuanha,  lose  most  of  their  taste  by  such  an 
addition.  A  dose  of  cod-liver  oil  or  syrup  of  iodide  of  iron  is 
rendered  much  more  palatable  by  being  preceded  by  a  small  dose  of 
the  solid  ammoniacal  glycyrrhizin. 

Additional  Examination  of  the  Third  Alkaloid  in  Hydrastis  Cana- 
densis. J.  C.  Burt.  (Amer.  Journ.  Pharm.,  1875,  No.  11,  481.)  In 
the  American  Journal  of  Pharmacy,  for  June,  1873  (xlv.,  247),  A.  K. 
Hale  reported  the  discovery  of  a  third  alkaloid  in  hydrastis,  after 
removal  of  berberine  and  hydrastine,  as  follows  : — The  berberine 
was  removed  from  the  aqueous  percolate  as  a  hydrochlorate,  and  the 
hydrastine  then  precipitated  by  adding  just  sufficient  ammonia  for 
neutralization,  these  separations  both  being  made  as  usually  directed 
by  the  authorities,  except  that  in  the  precipitation  of  the  hydrastine 
the  addition  of  ammonia  is  stopped  short  of  alkaline  reaction.  After 
thus  removing  both  berberine  and  hydrastine,  Hale  obtained  a 
precipitate  of  another  alkaloid,  as  he  concluded,  by  adding  ammonia 
again  and  again  to  an  alkaline  reaction.  Of  this  new  substance  he 
reported  a  number  of  reactions. 

In  the  present  examination  of  hydrastine,  the  investigator  found 
all  of  Mr.  Hale's  results  with  the  new  substance  to  be  confirmed,  and 
obtained  the  following  additional  determinations  : — 

A  small  portion  of  the  precipitate,  washed  till  the  washings  gave 
no  reaction  for  ammonia,  when  distilled  with  caustic  potash  and 
potassic  permanganate,  gave  a  distillate  responding  to  tests  for 
ammonia,  thus  showing  the  presence  of  nitrogen  in  the  precipitate. 

The  hydrochlorate  solution  of  the  same  precipitate  gave,  with  jpla- 
tiitic  chloride  solution,  a  reddish  yellow  precipitate,  soluble  in  warm 
hydrochloric  acid  ;  with  stannous  chloride,  a  yellowish  white  floccu- 
lent  precipitate  ;  with  lead  acetate,  a  flesh-coloured  precipitate  ;  with 
cadmium  iodide,  a  bright  yellow  precipitate  ;  with  jpotassio-cadmium 
iodide,  a  reddish  yellow  flocculent  precipitate;  with potassio-mercuric 
le,  a  straw-coloured  precipitate ;  with  potassium  acid  chromate, 
a  brown  yellow  precipitate;  with  ferric  chloride,  a,  dark  brown  to 
black  solution;  with  potassium  ferrocyanide  a  greenish  blue  solution; 
with  tannic  acid,  a  light  yellow  precipitate.  As  reported  by  Mr.  Hale, 
when  warmed  with  nitric  acid  it  turns  red,  and  with  sulphuric  acid 
it  turns  reddish  brown. 

The  sulphate  crystallizes  in  clusters  of  prismatic  needles,  the  clus- 
ters being  imperfectly  sheaf-form,  approaching  a  radiate  arrangement. 
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This  alkaloid  is  obtained  in  smaller  quantities  than  either  berberine 
or  hydras  tine. 

Occurrence  of  Dextrin  in  Urine.  E.  Reichardt.  (Pharm.  Zeit- 
sehr.  fur  Bussland,  14,  45;  Zeitschr.  fihr  Analyt.  Chem.,  1876,  417.) 
The  occurrence  of  dextrin  was  repeatedly  observed  by  the  author 
in  the  urine  of  diabetic  patients,  after  the  sugar  had  diminished  in 
quantity  or  disappeared.  Such  urine  acts  but  slowly  on  Fehling's 
solution,  and  requires  prolonged  heating  with  the  test  in  order  to 
produce  a  distinct  reduction.  The  mixture  first  changes  from  blue 
to  green,  then  to  yellow,  and  ultimately  to  dark  drown,  but  the  cha- 
racteristic precipitation  of  red  cuprous  oxide  occurs  but  rarely.  The 
author  isolated  dextrin  from  a  large  quantity  of  urine  in  the  follow- 
ing manner : — 

The  urine  was  evaporated  on  a  water  bath  to  the  consistence  of  a 
syrup,  the  residue  treated  with  caustic  potash  and  absolute  alcohol, 
and  the  precipitate  formed  repeatedly  washed  with  absolute  alcohol 
by  decantation.  The  precipitate  was  then  dissolved  in  acetic  acid, 
and  the  dextrin  thrown  down  from  the  solution  by  absolute  alcohol. 
When  washed,  dried  and  triturated,  it  was  a  white,  tasteless  powder 
the  aqueous  solution  of  which  affected  Trommer's  test  in  the  man- 
ner above  described.  When  heated  with  dilute  sulphuric  acid  it 
'yielded  glucose,  and  when  moistened  with  aqueous  solution  of 
iodine,  it  assumed  a  brownish  red  colour.  The  numbers  obtained  in 
its  ultimate  analysis  agreed  with  those  calculated  from  the  formula 
of  dextrin,  possibly  the  product  obtained  is  identical  with  glycogen. 
Quinicine  and  Cinchonicine.  0.  Hesse.  (Annalen  der  Chemie, 
178,  pp.  244-266;  Journ.  Ghem.  Soc,  1876,  608.)  As  to  whether 
the  amorphous  basic  substances  in  cinchona  barks  are  isomeric  with 
quinicine  or  not,  has  been  a  matter  of  great  uncertainty  ;  the  above 
bases  have,  therefore,  been  experimented  on,  so  as  to  settle  the  ques- 
tion as  to  whether  they  can  both  be  present  together  in  the  amor- 
phous basic  substances  found  in  the  bark. 

For  the  preparation  of  quinicine,  acid  quinine  sulphate,  which 
loses  water  at  100°,  was  dried,  powdered,  and  heated  to  135° ;  being 
then  molten  it  changed  without  further  alteration  into  the  isomeric 
acid  quinicine  sulphate.  Acid  cinchonine  sulphate  produces  a  like 
result.  The  quinicine  was  purified  by  crystallizing  from  chloroform 
the  neutral  sulphate  produced  by  the  addition  of  ammonia  to  the 
acid  salt.  It  is  perhaps  better  to  separate  the  alkaloid  by  means 
of  excess  of  ammonia,  and  to  form  the  neutral  oxalate,  which  may 
be  crystallized,  first  from  chloroform,  and  then  from  alcohol.  If  then 
the  oxalate  be  decomposed  by  sodium  hydrate,  and  the  yellowish 
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amorphous  mass  dissolved  in  ether,  and  dried  with  great  care  (as 
it  persistently  retains  ether  and  water),  it  is  found  to  have  (when 
dried  at  62°)  the  formula  C20  H24  N2  02,  and  not  to  be  a  hydrate 
withl  mol.  aq.,  as  Howard  considers.  Quinicine  melts  at  about  60°, 
iming  a  reddish  brown  colour,  which  becomes  darker  at  100°  ;  at 
130°-140°it  appears  like  quinoidiue,  being  changed  to  a  red  sub- 
stance, which  masks  many  of  its  quinicine  properties,  as  well  as 
hindering  the  formation  of  the  crystallizable  oxalate. 

Quinicine  tastes  bitter;  in  alcoholic  solutions  it  exhibits  an  alka- 
line reaction,  and  absorbs  carbonic  anhydride  from  the  air.  Its 
alcoholic  solution  is  coloured  green  by  chlorine- water  and  excess  of 
ammonia,  but  of  lesser  intensity  than  a  similar  solution  of  quinine  or 
cinchonine ;  but  it  is  distinguished  from  these  two  by  yielding  in  a 
dilute  hydrochloric  acid  solution  a  white  amorphous  precipitate 
with  Labarraque's  solution  :  chloride  of  lime  also  yields  a  similar 
precipitate.  If  the  solution  be  very  acid,  a  precipitation  takes  place 
only  after  a  portion  of  the  acid  has  been  neutralised  by  the  reagent : 
ammonia  then  colours  it  yellowish  green.  Reaction  also  takes  place 
in  cold  nitric  acid  solution,  but  if  the  solution  be  warmed,  red  fumes 
are  given  off,  and  no  precipitation  takes  place.  The  sulphuric  acid 
solution  is  yellow,  and  shows  no  fluorescence.  This  alkaloid  can 
be  separated  from  the  accompanying  alkaloids  by  addition  of  ammo- 
nia to  its  solutions,  when  the  ammonia  salt  thus  formed  dissolves 
the  separated  alkaloid.  Quinicine  forms  crystallizable  salts  with 
acids  (which  are  described  at  length)  as  well  as  double  salts  with 
mercury,  gold,  and  platinum,  cinchonicine  is  prepared  in  the  same 
manner  as  quinicine,  by  heating  the  acid  cinchonidine  sulphate  to 
lo0°,  cinchonine  also  by  heating  to  130°  is  transformed  into  cinchoni- 
cine. From  the  oxalate  the  base  was  obtained  pure,  and  yielded  on 
analysis  numbers  answering  to  the  formula  C20  H24  N2  0  :  it  has, 
therefore,  the  same  composition  as  cinchonine  and  cinchonidine,  and 
forms  no  hydratem  the  free  state.  Its  appearance  is  that  of  a  slightly 
yellow  viscous  mass,  becoming  more  liquid  at  50°  and  brown  at  80°. 
Its  alcoholic  solution  tastes  bitter,  and  reacts  strongly  alkaline  ; 
chlorine  and  ammonia  do  not  colour  it,  but  a  white  precipitate,  not 
coloured  by  ammonia,  is  formed  with  chloride  of  lime  or  Labarraque's 
reagent,  whereas  cinchonine  and  cinchonidine  produce  no  precipi- 
tate. By  concentrated  nitric  acid  it  is  decomposed,  but  yields  with  a 
sulphuric  acid  solution  of  potassium  permanganate,  a  resinous  sub- 
stance which  is  not  cinchonetine,  but  appears  to  be  identical  with 
Marchand's  cinchonetine.  It  is  more  soluble  in  water,  is  not  altered 
by  boiling  with  dilute  sulphuric  acids,  and  resembles  quinicine  in  its 
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behaviour  when  ammonia  is  added  to  its  salts.  Its  salts  and  their 
analyses  are  also  given. 

Behaviour  of  the  Solutions  of  Quinicine  and  Cinchonicine  to 
Polarised  Light. — Quinicine  and  cinchonicine  turn  the  plane  of 
polarisation  to  the  right,  but  less  strongly  than  conquinine  as  com- 
pared with  cinchonine.  Pasteur  is  of  opinion  that  the  last  named 
bases  contain  two  optically  active  atomic  groups,  one  of  which  is 
feebly,  the  other  strongly,  dextrogyrate,  and  that  in  quinine  and  cin- 
chonidine  the  latter  group  is  replaced  by  another  which  is  Isevo- 
gyrate.  The  first  action  of  heat  is  to  alter  the  relative  positions  of 
the  atoms  in  these  groups  in  such  a  manner  as  to  render  them  opti- 
cally inactive,  in  consequence  of  which  the  newly  formed  molecule 
turns  the  plane  of  polarisation  only  slightly  to  the  right  or  to  the 
left.  Howard  suggests  that  the  rotatory  powers  of  these  transfor- 
mation products  are  probably  equal  to  the  arithmetical  means  of 
the  rotatory  powers  of  the  original  substances. 

To  test  the  validity  of  these  views,  Hesse  has  made  a  number  of 
observations  on  the  rotatory  power  of  the  several  bases,  the  results 
of  which  are  given  in  the  following  table.  The  temperature  of  ex- 
periment was  in  all  eases  15°  C. ;  the  angles  of  rotation  relate  to  the 
Fraunhofer  line  D  : — 

Quinicine        .  o  =  +  21-830") 

Quinine  .  a  =  -27881°  >  average  mean  =  +21-88°. 

Conquinine     .  a  =+322-58°./ 

Cinchonicine.  a=+  32-52°  > 

Cinchonine     .   a=  +258-78°  >  average  mean=  +41-7.° 

Cinchonidine  .   a  =  — 175-38°  J 

From  these  results  it  appears  that  the  actual  rotatory  powers  of 
quinicine  and  cinchonicine  differ  considerably  from  the  arithmetical 
means  of  those  of  the  original  substances,  and  consequently  that 
Howard's  hypothesis  is  not  borne  out  by  fact. 

Ergotinine,  a  New  Alkaloid.  C.  Taniet.  (Comptes  Rendus,  vol. 
lxxxi.,  896.)  The  new  body  discovered  by  the  author  is  a  solid  and 
fixed  alkaloid  existing  in  very  small  quantity  in  ergot  of  rye.  It  is 
strongly  alkaline  and  capable  of  neutralizing  acids.  It  produces 
precipitates  with  iodized  potassium  iodide,  potassium  iodo-hydrargy- 
rate,  phospho-molybdic  acid,  tannin,  bromine-water,  and  the  chlo- 
rides of  gold  and  platinum.  It  is  soluble  in  alcohol,  chloroform, 
and  ether,  and  rapidly  undergoes  chemical  changes  when  exposed  to 
the  air.  With  moderately  concentrated  sulphuric  acid  it  produces 
a  yellowish  red  coloration,  which  changes  to  an  intense  violet  blue, 
but  this  characteristic  reaction  occurs  less  distinctly  or  not  at  all  if 
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the  ergotine  has  been  exposed  to  the  air  for  a  few  minutes.  Its 
saline  solutions,  on  exposure  to  the  air,  rapidly  assume  a  pink  and 
afterwards  a  red  colour.  The  great  instability  of  this  alkaloid 
renders  its  extraction  very  difficult,  and  may  account  for  the  rapid 
alteration  of  powdered  ergot.  When  heated  with  strong  solution  of 
potash  or  soda  it  is  decomposed,  giving  rise  to  the  production  of 
methylamine  ;  but  if  it  has  previously  changed  by  long  exposure  to 
air,  ammonia  only  is  evolved. 

The  method  adopted  by  the  author  in  its  preparation  is  as  fol- 
lows : — Two  parts  of  tincture  are  made  from  one  part  of  ergot  by 
boiling  it  two  successive  times  with  alcohol  of  86°.  After  re- 
moving the  spirit  by  distillation,  and  allowing  the  residue  to  cool,  the 
latter  separates  into  three  parts :  a  fatty  layer  on  the  surface,  a 
liquid  extractive  matter,  and  a  resin  which  is  deposited.  The  resin 
is  washed  with  pure  ether,  and  the  same  ether  is  then  used  for  dis- 
solving the  fatty  matter  (both  resin  and  fatty  matter  having  pre- 
viously been  carefully  separated  from  the  extractive  liquor).  The 
filtered  ethereal  solution  is  repeatedly  shaken  with  dilute  sulphuric 
acid,  which  takes  up  the  alkaloid;  the  aqueous  solution  of  the 
sulphate  is  then  filtered,  rendered  alkaline  by  potash,  and  agitated 
with  chloroform.  The  ergotinine  is  now  obtained  by  evaporating  the 
chloroform  solution,  care  being  taken  to  protect  it  from  contact 
with  the  air  during  this  operation. 

A  further  quantity  of  the  alkaloid  may  be  obtained  from  the 
extractive  liquor.  For  this  purpose  it  is  distilled  in  an  oil  bath  in 
a  current  of  hydrogen.  After  the  alcohol  has  passed  over,  a  slight 
excess  of  potassium  carbonate  is  added  to  the  residue,  and  the  dis- 
tillation continued,  warm  water  being  occasionally  added  to  the 
contents  of  the  retort  to  prevent  spirting.  Methylamine  and  an 
odorous  body  are  thus  volatilized,  while  the  ergotinine  remains  in 
the  residue.  The  latter  is  acidulated,  washed  with  ether,  then  ren- 
dered alkaline  with  potash,  and  the  alkaloid  extracted  fmro  it  by 
chloroform. 

The  author  has  chosen  ergotinine  as  the  name  for  this  new  alka- 
loid, because  the  term  ergotine  has  already  been  applied  to  various 
ill-defined  compounds. 

The  Strength  of  Liquor  Ammonise.  0.  Wachsmuth.  (Archk 
der  Pharmacie,  1876,  v.,  510.)  The  discrepancies  between  the  state- 
ments respecting  the  strengths  of  aqueous  solutions  of  ammonia  of 
different  specific  gravities,  as  met  with  in  French  and  German 
standard  works,  have  induced  the  author  to  reinvestigate  this 
subject.    The  results  obtained  are  embodied  in  the  following  table  : — 


Table  showing  the  amount  of  N  H3  in  Liquor  Ammonia  of  different  sp.  gr. 


Specific  Gravity 
at  12°  C. 

1  Kilogram 

1  Litre  contains 

1  Litre  consists  of 

contains  Ammo- 
nia in  Grams. 

Ammonia  in 
Grams. 

"Water  in  c.c. 

Liquified 
Ammonia  in  c.c. 

0-870 

384-4 

334-5 

535-5 

464-5 

0-872 

376-9 

328-6 

243-4 

456-6 

0-874 

369-4 

322-8 

5512 

448-8 

0-876 

362-0 

317-1 

558-9 

441-1 

0-378 

354-6 

311-3 

566-7 

433-3 

0-880 

347-2 

305-5 

574-5 

425-5 

0-882 

340-0 

299-8 

582-2 

417-8 

0?i884 

332-9 

294-2 

589-8 

410-2 

0886 

325-8 

288-6 

597-4 

402-6 

0-888 

318-7 

283-0 

605-0 

395-0 

0  890 

311-6 

277-3 

612-7 

387-3 

0-892 

304-7 

271-7 

620-3 

379-7 

0  894 

297-8 

266-2 

627-8 

372  2 

0-896 

290-9 

266-6 

635-4 

364-6 

0*398 

284-1 

255-1 

642-9 

3571 

0.900 
0  902 

277-3 

249-5 

650-5 

349-5 

270-7 

2-14-1 

657-9 

3421 

0-904 

264-1 

238-7 

665-3 

334-7 

0)06 

257-7 

233-4 

672-6 

327-4 

0-908 

251-3 

228-2 

679-8 

320-2 

0*310 

244-9 

222-8 

687-2 

312-8 

0-912 

238-6 

217-6 

694-4 

305-6 

(  014 

232-3 

212-3 

701-7 

298-3 

0-916 

226-0 

207-0 

709-0 

291-0 

0-918 

219-7 

201-6 

716-4 

283-6 

0-920 

213-4 

196-3 

723-7 

276-3 

0-922 

207-3 

191-1 

730-9 

269-1 

0-324 

201-2 

185-9 

738-1 

261-9 

0-926 

195-1 

180-6 

745-4 

254-6 

0-928 

189-0 

175-4 

752-6 

247-4 

0-930 

182-9 

170-1 

759-9 

240-1 

0-932 

176-9 

164-8 

767-2 

232-8 

0-934 

170-9 

159-6 

774-4 

225-6 

0-936 

164-9 

154-3 

781-7 

218-3 

0-938 

158-9 

149-0 

789-0 

211-0 

0-940 

152-9 

143-7 

796-3 

203-7 

0-942 

147-1 

138-5 

803-5 

196-5 

0-944 

141-3 

133-3 

810-7 

189-3 

0-946 

135-6 

128-2 

817-8 

182-2 

0-948 

129-9 

123  1 

824-9 

1751 

0-950 

124-2 

.     118-0 

832-0 

168-0 

0-952 

118-7 

113-0 

839-0 

161-0 

0-954 

113-2 

108-0 

846-0 

154-0 

0-956 

107-8 

103-0 

853-0 

147  0 

0-958 

102-4 

981 

859-9 

140-1 

0  960 

97-0 

93  1 

866-9 

133-1 

0  962 

91-6 

88-1 

873-9 

126  1 

0  964 

86-2 

83-0 

881-0 

119-0 

0-966 

80-8 

78-0 

888-0' 

112-0 

0-968 

.  75-5 

73-0 

895-0 

105-0 

0-970 

70-2 

68-0 

902-0 

98-0 

0-972 

65-2 

63-3 

908-7 

91-3 

0-974 

60-2 

58-6 

915-4 

84-6 

0-976 

55-2 

53-8 

922-2 

77-8 

0-978 

50-2 

49-1 

928-9 

71-1 

0-980 

45-3 

44-3 

935-7 

64-3 

0-982 

40-4 

39  6 

942-4 

57-6 

0-984 

35-5 

34-9 

9491 

50-9 

0-986 

30-6 

30-1 

955-9 

44-1 

0-988 

25-8 

25-5 

962-5 

37-5 

0-990 

21  0 

20-7 

969-3 

30-7 

The  last  two  columns  on  the  right  are  of  special  interest  to  the  manufacturer  of  ice. 
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Detection  of  Arsenic  in  Salts  of  the  Alkalies  or  Alkaline 
Earths  used  in  Pharmacy.  C.  Patrouillard.  (Jonm.  de  Pharm. 
de  CJtiin.,  xxii.,  185;  Repertoire  de  Pharm.,  iii.,  582.)  As 
the  reaction  of  arsenates  with  silver  nitrate  is  not  applicable 
in  every  instance,  and  as  the  action  of  sulphuretted  hydrogen 
on  arsenious  acid  is  very  slow,  the  author  prefers  in  all  cases  the 
reduction  of  arsenic  to  arsenious  acid  previous  to  the  application  of 
H2  S.  In  place  of  sulphurous  acid  or  sodium  hyposulphite,  which 
are  commonly  used  for  this  purpose,  he  recommends  oxalic  acid  as 
the  reducing  agent. 

10  to  15  grams  of  the  salt  to  be  tested  are  dissolved  in  50  grams 
of  water ;  half  a  gram  of  crystallized  oxalic  acid  is  added  to  this 
solution,  and  the  mixture  boiled  for  five  minutes,  and  filtered.  The 
filtrate  is  strongly  acidified  with  pure  sulphuric  acid,  and  im- 
pregnated with  sulphuretted  hydrogen  gas,  or  mixed  with  a  few 
drops  of  solution  of  ammonium  sulphydrate  in  glycerin.  If  the 
salt  tested  contains  two  per  cent,  or  more  of  arsenate,  the  yellow 
precipitate  is  formed  immediately ;  but  if  it  contains  but  one  per 
cent,  or  less,  the  precipitation  requires  from  one  to  four  hours,  ac- 
cording to  the  amount  of  arsenic  present.  A  carbonate  or  bicar- 
bonate should  be  neutralized  with  pure  sulphuric  acid,  before  being 
submitted  to  the  test.  Neutral  ammonium  oxalate  may  be  used 
instead  of  oxalic  acid. 

Analysis  and  Valuation  of  Graphite.  G-.  C.Wittstein.  (Dingier  s 
pohjt.  Journ.,  216,  45.)  For  the  determination  of  the  available 
carbon,  the  author  recommends  fusion  with  litharge.  One  gram  of 
graphite  in  fine  powder  is  mixed  with  twenty-five  grams  of  finely 
powdered  litharge,  the  mixture  placed  in  a  porcelain  crucible,  and 
covered  with  twenty-five  grams  more  of  litharge.  The  crucible  is 
then  covered  with  the  lid  and  slowly  heated,  until  complete  fusion 
of  its  contents  is  affected.  After  cooling,  the  lump  of  reduced  lead 
which  is  found  at  the  bottom  of  the  crucible  is  separted  from  adher- 
ing oxide,  etc.,  and  weighed.  34  parts  are  equivalent  to  1  part  of 
carbon. 

If,  instead  of  carbon  only,  all  the  constituents  are  to  be  deter- 
mined, the  analysis  may  be  conducted  in  the  following  manner  : — 
One  gram  of  the  finely  powdered  sample  is  heated  to  dull  redness, 
and  the  moisture  determined  by  the  loss  of  weight.  The  dry  sub- 
stance is  mixed  with  three  grams  of  potassium  and  sodium  carbonate, 
and  the  mixture  covered  in  a  crucible,  with  one  gram  of  potassium 
or  sodium  hydrate,  and  fused  for  half  an  hour.  The  fused  mass  is 
exhausted  with  hot  water,  the  solution  filtered,  and  set  aside.     The 
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portion  insoluble  in  water  is  digested  together  with  the  filter  ash, 
with  hydrochloric  acid  of  1"12  sp.  gr.  for  about  half  an  hour,  and 
the  matter  insoluble  therein  collected  on  a  filter,  washed,  dried  at  a 
moderate  heat,  and  weighed  as  graphite  carbon.  The  acid  filtrate  is 
united  with  the  alkaline  filtrate  previously  obtained,  the  mixture 
acidified  by  H  CI,  and  evaporated  to  dryness.  Silica,  alumina,  iron, 
etc.,  are  then  estimated  in  the  usual  manner. 

The  loss  of  carbon,  which  inevitably  occurs  during  the  fusion 
with  the  alkaline  carbonates,  does  not  impair  the  results  of  the 
analysis,  for  as  all  the  other  constituents  are  determined,  the  final 
loss  must  represent  this  amount  of  carbon,  which  is  to  be  added 
to  the  quantity  already  determined. 

Two  specimens  of  graphite  examined  by  the  author,  according  to 
this  method,  gave  the  following  results  : — 


I. 

II. 

Carbon    . 

.     58-04     . 

68-20 

Silica 

.     13-10     . 

.      5-33 

Alumina 

.     10-70     . 

6-11 

Feme  Oxide  . 

.      2-74     . 

2-20 

Lime 

.       0-05     . 

0-03 

Magnesia 

.     trace     . 

trace 

Water 

.       1-82     . 

5-60 

Loss  (Carbon) . 

.     1355     . 

12-53 

100-00 


10000 


The  entire  percentage  of  carbon,  therefore,  was  71*59  in  No.  I., 
and  8073  in  No.  II. 

The  Preparation  and  Properties  of  Jervine.  C.  Bullock 
(Amer.  Journ.  Pkarm.,  1875,  449.)  The  alkaloid  jervine  was  dis- 
covered by  E.  Simon,  in  1837,  in  the  root  of  Veratrum  album.  Its 
composition,  according  to  Will's  analysis,  is  represented  by  the 
formula  C60H5N2O5.  C.  L.  Mitchell,  in  1874,  detected  it  in  the 
root  of  Veratrum  viride,  and  proved  that  the  alkaloid  formerly  called 
viridine,  was  in  reality  jervine  (see  Year-Booh  of  Pharmacy,  1875, 
p.  219).  The  presence  of  jervine  in  Veratrum  viride  being  clearly 
established,  the  author  attempted  to  obtain  it  by  a  process  based  on 
Simon's  experience.  To  this  end  the  fluid  extract  of  the  root 
(IT.  S.  P.)  was  poured  into  three  times  its  volume  of  water  pre- 
viously acidulated  with  hydrochloric  acid  in  the  proportion  of  two 
fluid  drams  per  pint.  After  precipitation  of  the  resin,  the  filtered 
solution  was  evaporated  to  remove  the  alcohol,  and  then  set  aside 
for  some  time.  A  resin-like  deposit  was  formed,  which  was  col- 
lected, dried,  powdered,  digested  with  solution  of  sodium  carbonate, 
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thrown  upon  a  filter,  and  washed  with  water  as  long  as  the  wash- 
ings had  any  colour.  The  resinous  and  colouring  matter  being 
thus  removed,  the  product  was  now  digested  with  warm  dilute 
acetic  acid.  The  addition  of  ammonia  to  the  acetic  solution  pro- 
duced a  precipitate  which,  when  dry,  appeared  almost  colourless. 

The  alkaloid  was  powdered  and  treated  with  pure  ether  to  remove 
•any  adhering  veratroidine  ;  it  was  then  dissolved  in  alcohol,  the 
solution  digested  with  animal  charcoal,  filtered,  and  set  aside  to 
crystallize.  The  ethereal  washings  were  evaporated,  and  the  residue 
dissolved  in  dilute  acetic  acid.  The  solution  was  found  to  contain 
both  veratroidine  and  jervine,  which  were  separated  by  a  process 
given  below. 

The  hydrochloric  solution  from  which  the  crude  jervine  had  been 
deposited  was  precipitated  by  ammonia,  and  the  precipitate  treated 
with  ether.  An  examination  of  the  products  showed  the  presence 
of  both  jervine  and  veratroidine,  the  major  part  being  veratroidine. 

Jervine  was  obtained  from  its  alcoholic  solution  in  small  prismatic 
crystals.  It  is  very  sparingly  soluble  in  weak  alcohol  and  in  ether. 
The  acetate  and  phosphate  are  soluble  in  water ;  the  sulphate,  hydro- 
chlorate,  and  nitrate  are  sparingly  soluble. 

Caustic  alkalies  precipitate  jervine  from  its  solution  in  acetic  acid; 
the  precipitate  is  insoluble  in  an  excess  of  the  precipitant.  Under  the 
microscope  the  precipitated  alkaloid  at  first  appears  amorphous, 
after  standing  twenty-four  hours  it  shows  a  disposition  towards 
structural  arrangement,  but  no  distinct  crystalline  formation  is 
observable. 

Alkaline  carbonates  do  not  precipitate  jervine  from  a  weak  acid 
solution  of  the  acetate  in  the  cold,  when  added  to  slight  alkaline  re- 
action. The  addition  of  more  alkaline  carbonate,  or  heating  the 
solution,  determines  the  precipitation ;  the  precipitate  is  sparingly 
or  not  at  all  soluble  in  excess  of  the  precipitant.  "When  a  cold 
acid  solution  of  acetate  of  jervine  is  carefully  neutralized  with  car- 
bonate of  potassium  so  as  to  produce  no  immediate  precipitation, 
then  allowed  to  stand  in  a  warm  place,  precipitation  occurs  as  the 
carbonic  acid  escapes ;  and  at  the  end  of  twelve  hours  the  pre- 
cipitated alkaloid  shows,  under  the  microscope,  round,  dumb-bell 
shaped  and  stellate  arrangements,  throwing  out  prismatic  crystals ; 
some  distinct  forms  of  jervine  crystals  are  also  seen. 

Alkaline  bicarbonates  react  with  jervine  in  the  same  manner  as 

^  the    neutral   carbonates.     The  presence   of  a  large  amount  of  free 

carbonic  acid  from  the  bicarbonates  tends  to  hold  the  alkaloid  more 

completely  in  solution  after  alkaline  reaction  is  reached.     At  the 
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end  of  twelve  hours  precipitation  is  effected.  Under  the  microscope 
a  more  advanced  crystalline  arrangement  is  seen  than  occurs  when 
the  neutral  carbonates  are  used  as  the  precipitant. 

Sulphuric,  nitric,  and  hydrochloric  acids,  as  also  the  neutral  salts 
of  these  acids,  precipitate  jervine  from  its  solution  in  acetic  acid. 
With  sulphuric  acid  and  the  sulphates,  the  reaction  takes  place 
slowly.  With  hydrochloric  acid  and  the  chlorides,  the  precipitation 
occurs  more  rapidly,  and  is  much  accelerated  by  stirring.  If  the 
solution  is  weak,  white  streaks  will  appear  where  the  glass  rod  has 
touched  the  tube.  With  nitric  acid  and  nitrates  the  precipitation  is 
immediate.  The  precipitate  formed  with  nitrate  of  potassium  is  so 
insoluble  in  an  excess  of  the  potassium  salt,  that  the  filtrate  is 
scarcely  affected  by  the  addition  of  ammonia. 

The  insolubility  of  nitrate  of  jervine  in  a  solution  of  nitrate  of 
potassium,  affords  a  ready  method  of  separating  this  alkaloid  from 
the  veratroidine  associated  with  it.  After  precipitation  and  separa- 
tion of  the  jervine,  the  veratroidine  can  be  thrown  down  by  caustic 
soda. 

Nitrate  of  jervine  is  precipitated  from  dilute  acetic  solutions  in  a 
crystalline  form;  it  is  soluble  in  266  parts  of  water  and  247  parts 
of  alcohol  at  70°  F. ;  it  is  more  soluble  in  dilute  alcohol.  From  its 
solution  in  dilute  alcohol  it  readily  crystallizes  in  small  prismatic 
crystals. 

Hydrochlorate  of  jervine  appears  amorphous  immediately  after 
precipitation  ;  after  standing  it  assumes  a  crystalline  form.  It  re- 
quires 121  parts  of  water  and  205  parts  of  alcohol  for  solution. 
The  precipitate  occasioned  by  hydrochloric  acid  is  more  disposed 
towards  distinct  crystallization  than  that  produced  by  the  neutral 
chlorides. 

Sulphate  of  Jervine. — The  precipitate  produced  by  sulphuric  acid 
is  a  granular  amorphous  powder  ;  neutral  sulphates  also  precipitate 
jervine  in  a  granular  condition,  but  after  standing  the  precipitate 
has  a  disposition  to  form  rotate  crystals.  It  requires  427  parts  of 
water  and  182  parts  of  alcohol  at  70°  F.  for  solution.  From  solution 
in  hot  alcohol  it  crystallizes  in  prismatic  crystals. 

Tests  for  Jervine. — The  colour  reactions  of  jervine  with  reagents 
give  results  which  are  rather  negative  in  character.  The  insolubility 
of  the  nitrate  in  a  solution  of  nitrate  of  potassium  appears  to  be  the 
most  distinguishing  feature  of  this  alkaloid.  A  solution  of  the 
acetate,  containing  one  part  of  the  alkaloid  in  400  parts  of  water, 
gives  a  precipitate  in  a  few  minutes  after  addition  of  potassium 
nitrate  in  excess.      One  part  in  600  parts  of  water  becomes  turbid  in 
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three  hours  after  adding  the  reagent.  A  solution  of  one  part  in 
0  parts  of  water  remains  clear;  after  standing  four  hours, 
minute  crystals  floating  in  the  solution  can  be  seen  with  a  pocket 
lens.  Under  a  high  magnifying  power  they  present  well  marked 
forms  of  nitrate  of  jervine  crystals. 

The  physiological  properties  of  jervine  have  been  investigated  by 
H.  C.  Wood,  jun.,  M.D.,  and  described  by  him  as  "producing 
general  weakness,  lowering  of  arterial  pressure,  a  slow  pulse,  profuse 
salivation,  and  finally  convulsions."  The  character  of  these  con- 
vulsions is  very  peculiar  and  constant. 

The  Estimation  of  Vanillin  in  Vanilla.  F.  Tiemann  and  W. 
Haarmann.  (Ber.  der  clevtsch.  chem.  Ges.,  viii.,  1115-1122 ;  Pharm. 
Journ.,  3rd  series,  vi.,  603.)  The  authors'  method  is  based  upon  the 
fact  that  vanillin,  in  common  with  other  aldehydes^  combines  with 
acid  sulphites  of  the  alkalies  forming  compounds  which  are  readily 
decomposable  by  acids.  As  vanillin  is  the  only  aldehyde  present  in 
vanilla,  its  isolation  presents  no  difficulty. 

Thirty  to  fifty  grains  of  vanilla  cut  into  small  pieces,  are  digested 
in  a  large  stoppered  bottle  with  1  to  1J  litre  of  ether  for  eight 
hours,  the  whole  being  frequently  shaken.  The  clear  liquid  is  then 
decanted  and  filtered  through  a  plaited  filter  into  a  large  flask.  A 
fresh  quantity  of  800-1000  c.c.  of  ether  is  introduced  into  the  bottle, 
the  shaking  resumed,  and  the  solution  decanted  and  filtered  after 
two  hours.  The  operation  is  repeated  for  a  third  time  with  500 
to  600  c.c.  of  ether.  The  now  exhausted  fragments  of  vanilla  are 
thrown  upon  the  filter  with  the  very  last  portion  of  the  third 
quantity  of  ether,  and  then  washed  with  a  small  quantity  of  fresh 
ether.  After  this  treatment  the  fragments  of  vanilla  are  absolutely 
tasteless  and  odourless,  so  that  it  may  be  inferred  that  the  whole  of 
the  vanillin  has  passed  into  solution.  The  united  ethereal  extracts 
are  now  distilled  from  the  flask  upon  a  water  bath  to  150  or  200  c.c. 
The  residue  is  placed  in  a  tall  narrow  stoppered  glass,  then  200  c.c. 
of  a  mixture  of  equal  parts  of  water  and  a  nearly  saturated  solution 
of  sodium  acid  sulphite  added,  and  the  closely  stoppered  vessel 
shaken  during  from  ten  to  twenty  minutes.  It  is  necessary  to  open 
the  flask  from  time  to  time,  especially  at  the  commencement  of  the 
shaking,  and  during  the  operation  to  hold  the  stopper  firmly  to 
prevent  loss  of  the  liquid.  After  the  yellow-coloured  ethereal  layer 
and  the  almost  colourless  solution  have  become  sharply  defined,  they 
are  separated  from  one  another  by  means  of  a  stoppered  separating 
funnel.  The  ether  is  returned  to  the  stoppered  flask  and  again  well 
shaken    for  five    or   ten    minutes    with   50    c.c.   of   a    concentrated 
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solution  of  sodium  acid  sulphite,  and  50  c.c.  of  water.  The  aqueous 
solution  is  separated  as  before,  and  placed  with  the  result  of  the 
former  operation  in  a  clean  stoppered  vessel.  This  saline  solution, 
which  contains  all  the  vanillin,  is  now  shaken  for  a  short  time  with 
180  to  200  c.c.  of  pure  ether,  in  order  perfectly  to  remove  a  small 
quantity  of  impurities  derived  from  the  original  ethereal  extract. 
After  the  ether  has  been  again  separated,  the  saline  solution  is 
poured  into  a  large  flask,  with  a  long,  but  not  too  wide  neck.  The 
neck  is  closed  with  a  cork  pierced  in  three  places.  Through  the 
middle  hole  passes  a  funnel  tube  reaching  nearly  to  the  bottom,  and 
dipping  into  the  solution.  A  second  tube,  equally  long,  connects  the 
flask  with  the  steam  apparatus,  or  a  vessel  of  boiling  water.  The 
third  tube,  for  carrying  off"  the  sulphurous  acid  evolved,  passes  from 
the  under  side  of  the  cork  to  a  vessel  containing  soda  crystals  and 
water.  An  empty  wash-bottle  should  be  introduced  between  this 
vessel  and  the  flask,  to  retain  a  small  quantity  of  the  solution  that 
may  be  carried  over  from  the  flask.  By  using  such  an  apparatus, 
the  decomposition  of  the  alkaline  acid  sulphite  can  be  effected 
without  inconvenience  from  the  sulphurous  acid  evolved.  Dilute 
sulphuric  acid,  in  the  proportion  of  150  c.c.  of  a  mixture  of  three 
volumes  of  concentrated  sulphuric  acid,  with  five  volumes  of  water 
to  each  100  c.c.  of  acid  sulphite  solution,  is  poured  gradually 
through  the  funnel  tube,  and  when  the  consequent  evolution  of 
sulphurous  acid  becomes  less,  steam  is  introduced  to  remove  it  as 
completely  as  possible.  As  soon  as  the  wash-bottle  becomes  much 
moistened  on  the  inner  side,  the  operation  is  stopped.  When  cooled, 
the  contents  of  the  flask  are  removed  into  a  well- stoppered  vessel, 
and  shaken  three  or  four  times  with  not  too  small  quantities  of  ether 
(from  400  to  500  c.c.)  ;  the  ether  takes  up  all  the  vanillin  present. 
The  ethereal  extracts  are  separated  from  the  aqueous  solution  and 
distilled  together  from  a  large  flask  down  to  15  or  20  c.c.  The  last 
part  of  the  operation  is  conducted  very  cautiously,  the  temperature 
of  the  contents  of  the  flask  being  raised  with  a  little  steam  to  a 
point  not  beyond  50°  or  60°  C.  The  residue,  which  is  of  a  faint 
yellow  colour,  is  placed  in  a  weighed  watch-glass,  washed  carefully 
with  pure  ether,  and  the  ether  allowed  to  completely  evaporate  at 
the  ordinary  temperature.  If  the  operation  has  been  properly  con- 
ducted, and  especially  if  a  too  strong  heating  of  the  concentrated 
vanillin  solution  has  been  avoided,  pure  crystals  of  vanillin  are 
formed,  melting  at  81°  C.  These  are  dried  over  sulphuric  acid  until 
they  no  longer  lose  weight.  The  solution  of  acid  sulphite  of  sodium 
can  be  recovered. 
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In  order  to  test  the  exactitude  of  the  methods,  the  authors  made 
the  following  experiments  : — 

1.  0*417  gram  of  pure  vanillin  was  dissolved  in  200  c.c.  of  ether. 
r  operating  as  above  described,  0*400  gram,  or  95*92  per  cent, 
of  the  quantity  used,  was  recovered. 

•_!.  0*508  gram  of  pure  vanilla  was  dissolved  in  a  concentrated 
ethereal  extract  obtained  from  60  grams  of  natural  vanilla,  out  of 
which  every  trace  of  vanillin  had  been  previously  removed  by  treat- 
ment with  sodium  acid  sulphite  solution.  From  this  artificially  pre- 
pared extract  of  vanilla,  0*502  gram  of  vanillin,  or  98*81  per  cent, 
of  the  quantity  used,  was  recovered. 

The  following  are  the  results  of  experiments  made  with  samples 
of  the  varieties  of  vanilla  most  esteemed  in  commerce.  Samples  1, 
2,  and  3,  were  obtained  from  Paris  ;  sample  4,  which  externally 
appeared  to  be  a  good  Bourbon  vanilla,  came  from  Hanover. 

1.  Mexican  Vanilla. — 32 * 52 7  grams  of  vanilla,  treated  as  above, 
gave  0*548  gram  of  pure  dried  vanillin.  This  vanilla  therefore  con- 
tained 1*69  per  cent,  of  vanillin. 

2.  Bourbon  Vanilla. — 29*969  grams  of  vanilla  gave  0*745  gram 
of  pure  dried  vanillin.  This  vanilla  therefore  contained  2 '48  per 
cent,  of  vanillin. 

3.  Java  Vanilla. — 32*739  grams  of  vanilla  gave  0*903  gram  of 
pure  dried  vanillin.  This  vanilla  therefore  contained  2*75  per  cent. 
of  vanillin. 

4.  [Bourbon  Vanilla.'] — 49*441  grams  of  vanilla  gave  0*947  gram 
of  pure  dried  vanillin.  This  vanilla  therefore  contained  1*91  per 
cent,  of  vanillin. 

Experiments  were  also  made  with  samples  of  fine  vanillas  from 
other  sources,  as  well  as  of  inferior  kinds,  and  also  with  extract  of 
natural  vanilla  met  with  in  commerce.  The  conclusion  drawn  by 
the  author  from  the  results  hitherto  obtained  is,  that  the  actual 
quantity  of  vanillin  present  in  vanillas  of  good  quality  varies 
between  1*5  and  2*5  per  cent.,  and  that  Bourbon  and  Java  vanillas 
generally  contain  more  than  Mexican. 

It  was  considered  notable  that  the  lower  priced  Bourbon  and  Java 
vanillas  contained  more  vanillin  than  the  high-priced  Mexican 
vanilla,  and  it  appeared  that  the  ground  for  this  could  only  exist  in 
the  substances  present  with  vanillin  in  the  vanilla. 

Upon  distillation  of  the  ether  from  an  ethereal  vanilla  extract 
from  which  the  vanillin  had  been  previously  removed  by  treatment 
with  acid  sulphite  of  sodium,  there  remained  a  yellow  loathsome 
smelling    oil,    with   an   insipid    resinous    taste,    which    in    a   con- 
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centrated  condition  was  sticky,  and  after  standing  became  partly 
crystalline.  Of  this  badly  smelling  oil,  which  doubtless  modifies 
the  vanilla  aroma  more  or  less,  there  has  been  found  hitherto  much 
less  in  the  Mexican  than  in  the  Javan  or  Bourbon  vanilla.  It 
appears,  therefore,  that  vanilla  is  valued  not  only  according  to  the 
strength  but  also  the  purity  of  the  aroma  present. 

As  the  oil  accompanying  vanillin  is  only  slightly  soluble  in  water, 
and  has  no  very  decided  taste,  it  has  a  much  less  detrimental  in- 
fluence on  the  flavouring  of  food  than  in  perfumery.  It  follows, 
therefore,  that  chocolate  manufacturers,  confectioners,  etc.,  can  use 
to  greater  advantage  the  high  percentaged  Bourbon  and  Java 
vanillas  than  the  dearer  though  purer  smelling  Mexican  kind. 

The  above  process  may  be  used  for  the  detection  of  adulteration 
of  vanilla  by  perfuming  it  with  such  substances  as  benzoin,  etc. 
These  remain  behind  in  the  ethereal  extract  after  the  removal  of  the 
vanillin,  and  may  then  be  easily  recognized. 

Vanillic  Acid,  Hydro vanilloin,  and  Vanillyl  Alcohol.-  F.  Tie- 
mann.  (Ber.  der  deutsch.  cliem.  Ges.,  viii.,  509-515,  and  1123-1127  ; 
Journ.  Chem.  Soc,  1876,  75.)  Although  ordinary  oxidising  agents 
do  not  convert  vanillic  aldehyde  into  the  corresponding  acid,  this 
acid  may  be  obtained  by  treating  a  warm  solution  of  coniferin  with 
potassium  permanganate.  The  action  being  ended,  the  solution  is 
filtered,  concentrated  by  evaporation,  acidified,  and  digested  at  a 
gentle  heat  for  some  hours  in  order  to  decompose  the  saccharo- 
vanillic  acid  which  is  first  formed.  It  is  then  agitated  with  ether, 
in  order  to  extract  the  vanillic  acid,  and  by  evaporating  the  ethereal 
solution,  vanillic  acid  is  obtained  in  the  solid  state.  It  is  easily 
soluble  in  alcohol,  less  soluble  in  ether,  and  slightly  soluble  in  water, 
from  which  it  separates  in  transparent  shining  white  needles,  which 
have  a  faint  odour  of  vanilla,  melt  at  211°-212°,  and  sublime  at 
a  higher  temperature.  Analysis  gave  numbers  corresponding  with 
the  formula  C8  H8  04,  and  it  is  doubtless  monomethylprotocatechuic 

acid,  O  H       ) 

C6H3(OCH3)(r 

COH      j 

This  acid  does  not  react  with  ferric  chloride,  and  heating  with 
strong  hydrochloric  acid,  or  fusion  with  potash,  converts  it  into  pro- 
tocatechuic  acid.  The  potassium  and  ammonium  salts  crystallize 
well,  and  are  easily  soluble  in  water.  One  of  the  least  soluble  salts 
is  the  lead  salt,  which  forms  a  white  precipitate.  The  silver  salt 
may  also  be  obtained  as  a  precipitate  if  concentrated  solutions  are 
employed,  but  it  readily  decomposes. 


PHARMACEUTICAL    CHEMISTRY.  109 

When  an  intimate  mixture  of  vanillate  and  formate  of  calcium  is 
submitted  to  dry  distillation  in  small  portions,  the  product  is  an  oily 
distillate  containing  a  small  quantity  of  vanillin,  but  consisting  for 
the  most  part  of  guaiacol.  The  vanillin  may  be  separated  by  shak- 
ing an  ethereal  solution  of  the  distillate  with  a  strong  solution  of 
acid  sodium  sulphite,  decomposing  this  solution  with  sulphuric  acid, 
and  again  shaking  with  ether,  which  takes  up  the  vanillin  and 
leaves  it  in  crystals  when  evaporated. 

Action  of  Nascent  Hydrogen  on  Vanillin. — Vanillin  under  water  or 
weak  spirit  quickly  .dissolves  therein  on  addition  of  sodium-amalgam. 
After  repeated  additions  of  fresh  portions  of  the  amalgam  and 
frequent  agitation,  vanillin  can  no  longer  be  detected  in  the  liquid. 
The  pale-yellow  solution,  when  carefully  neutralised  with  sulphuric 
acid,  deposits  white  prismatic  crystals,  which  are  insoluble  in  ether 
and  cold  water,  sparingly  soluble  in  warm  water,  and  boiling  alcohol, 
but  easily  in  dilute  caustic  alkalies  and  ammonia,  from  which  they 
are  deposited  unaltered  when  the  solutions  are  neutralised  with 
acids. 

The  pure  compound  melts  at  222°-225°,  undergoing  decomposi- 
tion. Its  composition,  deduced  from  analysis,  is  represented  by  the 
formula  C16  H18  06,  according  to  which  it  is  formed  by  the  union  of 
two  atoms  of  hydrogen  with  two  molecules  of  vanillin,  and  stands  in  the 
same  relation  to  vanillin  as  hydrobenzoin  to  benzaldehyde.  Hence 
the  author  calls  it  hydrovanilloin.  In  contact  with  strong  sulphuric 
acid  it  acquires  a  brilliant  green  colour  and  dissolves  to  a  reddish 
violet  liquid. 

The  neutral  liquid  filtered  from  hydrovanilloin,  when  shaken  re- 
peatedly with  ether  gives  up  thereto  a  body  which  is  left  on 
evaporation  of  the  ether  as  a  pale  yellow  oil,  easily  soluble  in  ether, 
alcohol,  and  warm  water.  On  long  standing  over  sulphuric  acid  it 
solidifies  in  a  crystalline  mass.  This  body,  which  is  still  under  in- 
vestigation, is  vanillyl  alcohol. 

The  last  two  named  bodies  possess  a  characteristic  odour,  different 
from,  but  recalling,  that  of  vanillin,  into  which  they  are  readily  re- 
converted by  the  action  of  oxidizing  agents. 

The  author  also  reports  the  results   of  his  researches  on   ethyl- 
OCH3  OCH3 

vanillin  C6  H3  0  C2  H5,   methyl  vanillin  C6  H3  0  C  H3,  and   coniferyl 
COH  COH 

OCH3 
alcohol  C10  Hp  03,  or  C6  H3  0  H   (Ber.  der  deutsch.  diem.  Ges.,  viii., 
1127-1136.)  C3H404 
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Notes    on   the    Detection   of  Poisonous  Alkaloids.     F.  Selmi. 

(Gazzetta Ghimica  Italian^  v.,  255 ;  Journ.  Ghem.  Soc,  1876, 113.)  This 
paper  comprises  abstracts  of  three  memoirs  read  before  the  Academy 
of  Sciences  at  Bologna.  The  first  of  these  points  out  the  use  of 
two  novel  reagents,  potassio-platinic  iodide  and  potassio-auric  iodide, 
in  the  detection  and  distinction  of  the  poisonous  alkaloids.  These 
reagents  are  prepared  by  adding  a  solution  of  potassium  iodide  to 
one  of  platinic  chloride  or  auric  chloride,  until  the  precipitate  at  first 
produced  is  redissolved.  The  platinum  salt  is  a  general  reagent  for 
the  detection  of  alkaloids  in  aqueous  solution,  and  is  a  specific 
reagent  for  distinguishing  nicotine  from  conicine,  and  also  solanine 
from  solanidine.  In  acetic  acid  solution  it  gives  an  immediate  black 
precipitate  with  nicotine,  but  none  with  conicine,  whilst  with 
solanidine  it  yields  a  wine-red  precipitate,  but  none  with  solanine. 
The  gold  salt  serves  to  distinguish  nicotine  from  conine ;  with  the 
former,  wrhen  the  solution  is  evaporated,  a  magnificent  arborescent 
crystallization  is  produced  consisting  of  long  slender  plates,  whilst 
with  conine,  oily  drops  are  formed  without  any  appearance  of 
crystallization.  In  a  similar  manner  solanine  is  coloured  brown  by 
the  gold  salt,  whilst  solanidine  merely  becomes  slightly  yellowish. 
The  author  also  points  out  the  value  of  potassio-platinic  iodide  in 
the  volumetric  determination  of  sulphites,  nitrites,  ferrous  salts,  etc., 
as  an  oxidizing  agent  in  place  of  potassium  permanganate.  It  is 
readily  prepared,  and  possesses  great  colouring  power. 

The  second  memoir  treats  of  the  use  of  gold  bromide,  sodio- 
aurous  thiosulphate,  lead  tetrachloride,  and  manganic  sulphate  in 
distinguishing  certain  alkaloids.  With  bromide  of  gold,  dilute 
solutions  of  conine  or  cicutine  (5-^0)  give  no  reaction  in  the  cold, 
but  become  violet  when  heated;  a  solution  of  nicotine,  under 
similar  conditions,  becomes  turbid  at  first,  but  regains  its  transpa- 
rency when  gently  heated ;  at  the  boiling  temperature,  however,  it 
takes  a  bluish  tinge,  and  reduced  gold  is  gradually  deposited. 
Sodio-aurous  thiosulphate  serves  to  distinguish  solanine  from  solani- 
dine, as  it  gives  a  precipitate  with  the  former,  but  not  with  the 
latter ;  in  a  similar  manner  it  precipitates  narcotine,  papaverine,  and 
thebaine,  but  not  codeine,  morphine,  or  narceine.  With  daphnine 
it  forms  a  rough  pellicle.  Sulphate  of  gold  precipitates  all  the 
opium  alkaloids  with  the  exception  of  morphine.  It  also  gives  a 
copious  yellow  precipitate  with  solanidine,  whilst  with  solanine, 
although  there  is  no  immediate  precipitate,  the  gold  is  gradually 
reduced  and  deposited  in  the  metallic  state.  With  nicotine  it  yields 
a  permanent  yellow  precipitate,  but  it  does  not  precipitate  conine. 
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Lead  tetrachloride  serves  to  distinguish  brucine  and  papaverine, 
with  which  it  gives  brick-red  precipitates.  It  gives  a  white  precipitate 
with  delphinine  and  a  copious  crystalline  precipitate  with  solanine ; 
nicotine  forms  a  yellow  precipitate,  whilst  conine  yields  none. 

The  third  memoir  is  divided  in  three  parts,  and  consists  of  toxico- 
logical  notes  on  various  alkaloids. 

In  the  first  part  the  author  shows  how  to  distinguish  the  opium  alka- 
loids by  means  of  iodised  hydriodic  acid.  With  this  reagent  morphine, 
papaverine,  and  codeine  give  crystalline  compounds,  the  special 
forms  of  which  may  be  readily  recognized  by  means  of  a  magnifying 
power  of  450.  Precipitates  are  produced  with  narcotine,  narceine 
and  thebaine ;  but  they  are  not  crystalline.  The  reaction  with  mor- 
phine is  the  most  sensitive,  distinct  and  characteristic,  crystals  being 
obtained  with  a  single  drop  of  a  tooVo o  solution  of  the  alkaloid. 

The  second  part  treats  of  the  specific  reactions  of  methylamine, 
trimethylamine  and  propylamine  ;  the  first  two  give  crystalline  com- 
pounds with  iodised  hydriodic  acid,  and  black  precipitates  with 
potassio-auric  iodide.  Iodide  of  potassium  and  bismuth  yield  a 
yellow  precipitate  with  trimethylamine,  but  none  with  the  others. 
Auric  chloride  gives  crystalline  compounds  with  methylamine  and 
trimethylamine,  and  is  reduced  by  propylamine  after  a  time.  Auric 
sulphate  produces  no  effect  with  propylamine,  whilst  with  methy- 
lamine it  gives  yellow  plates,  and  with  trimethylamine  ruby  red 
crystals. 

The  third  part  of  this  memoir  treats  of  the  detection  of  morphine 
in  brain  matter,  and  of  the  difficulties  attending  the  examination. 

Tellurium  as  a  probable  Impurity  in  Bismuth  Salts.  C.  Ekin. 
(Pharm.  Journ.,  3rd  series,  vi.,  501.)  In  a  letter  to  the  Pharmaceutical 
Journal  of  Nov.  20fch,  the  author  called  attention  to  a  sample  of 
carbonate  of  bismuth,  the  internal  administration  of  which  was  fol- 
lowed by  a  fetid  garlic-like  odour  of  the  patient's  breath.  The 
sample  was  free  from  arsenic.  In  reply  he  received  communications 
from  Mr.  W.  Giles,  Mr.  J.  Stainer,  Dr.  Maclagan,  and  Mr.  G.Brownen, 
who  had  observed  the  same  disagreeable  effect  produced  by  officinal 
bismuth  compounds.  The  last  two  named  correspondents  attribute 
this  effect  to  the  presence  of  tellurium,  and  Mr.  Brownen  was  the 
first  who  detected  this  impurity  in  such  an  objectionable  sample  of 
subnitrate  of  bismuth.  His  observations  in  reference  to  this  sub- 
ject are  reported  in  the  Pharmaceutical  Journal  of  January  15th, 
1876,  p.  501. 

Telluric  bismuth  ores  are  known  to  occur  in  Hungary,  Mexico, 
Colorado,  and  Brazil. 
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Estimation  of  small  quantities  of  Cobalt  in  Nickel  Salts.    D  r. 

Fleitmann.  (Zeltschr.  fur  Analyt.  CViera.,  1875,  76.)  If  the  cobalt 
present  in  a  nickel  solution  amounts  to  less  than  one  per  cent,  of  the 
nickel,  its  separation  and  estimation  by  means  of  potassium  nitrite 
becomes  difficult  and  inexact,  owing  to  the  solubility  of  the  nitrite  of 
potassium  and  cobalt,  and  the  possibility  of  a  simultaneous  formation 
of  other  double  salts.  In  such  cases  the  author  first  precipitates  the 
cobalt  along  with  a  small  portion  of  the  nickel  by  means  of  a 
slightly  alkaline  solution  of  sodium  hyposulphite.  The  precipitated 
hydrates  are  then  washed  and  dissolved  in  warm  hydrochloric  acid  ; 
the  solution  is  boiled  to  expel  free  chlorine,  and  precipitated  whilst 
hot  with  potassium  hydrate.  The  precipitate' (Co  0  and  Ni  0)  is 
now  dissolved  either  in  acetic  or  nitric  acid,  and  the  cobalt  deter- 
mined in  the  solution  by  potassium  nitrite  in  the  usual  way. 

From  a  solution  containing  both  nickel  and  cobalt,  sodium  hypo- 
chlorite precipitates  brown  cobalt  peroxide  first,  and  black  nickel 
peroxide  next.  If  the  solution  contains  but  a  small  quantity  of 
cobalt,  and  the  operation  is  conducted  in  such  a  manner  that  the 
precipitated  nickel  peroxide  amounts  to  about  twice  the  weight  of 
the  peroxide  of  cobalt,  the  precipitation  of  the  latter  will  be  practi- 
cally complete.  If  the  precipitate  contains  nickel  and  cobalt  in  the 
proportion  of  about  three  parts  to  one,  its  solution  in  hydrochloric 
acid  will  be  almost  colourless ;  in  the  presence  of  a  larger  propor- 
tion of  nickel  the  solution  appears  greyish,  and  with  less  nickel  it  is 
slightly  pinkish.  A  very  distinct  red  colour  of  the  hydrochloric 
solution  would  point  to  an  incomplete  separation  of  the  cobalt  and 
render  a  second  partial  precipitation  necessary. 

The  beginning  of  the  precipitation  of  the  nickel  is  readily  recog- 
nized by  the  darker  colour  of  its  peroxide,  and  a  careful  observation 
of  the  colour  of  the  precipitate  enables  the  operator  to  form  a 
sufficiently  correct  opinion  as  to  the  relative  proportion  of  the  two 
metals. 

The  Composition  of  Sodium  Arsenate.  Gr.  Fleury.  (Jaurn. 
de  Pharm.  et  tie  Chim.,  xxi.,  395.)  The  amount  of  water  of  crystal- 
lization contained  in  sodium  arsenate  has  been  variously  stated  as 
seven,  eight,  and  twelve  molecules.  To  settle  this  point  the  author 
has  analysed  different  samples  of  this  salt,  and  in  each  case  obtained 
numbers  corresponding  to  seven  molecules  of  water. 

Behaviour  of  Solutions  of  Ammonium  Salts  upon  Boiling.  H. 
C.  Dibbits.  (Poggendorff's  Aunalen  Erganzungsband,  vii.,  462; 
Zeitschr.  des  oesterr.  Apoth.  Ver.,  1876, 170.)  It  is  known  that  most  of 
the  dry  crystalline  ammonium  salts  are  not  neutral  to  test  paper, 
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but  have  a  slight  acid  reaction.  What  is  less  generally  known  is, 
that  the  acidity  of  these  salts  increases  when  their  solutions  are 
boiled,  owing  to  a  loss  of  ammonia.  The  author  shows  that  this 
loss  is  very  unequal  with  different  ammonium  compounds.  He 
examined  the  behaviour  of  the  following  five  salts  :  — 

1.  Ammonium  Nitrate 

2.  „  Chloride 

3.  ,,  Sulphate 

4.  „  Oxalate 

5.  ,,  Acetate, 

and  found  the  extent  of  the  decomposition  to  be  as  follows,  the  loss 
of  ammonia  suffered  by  No.  1  being  taken  as  unit : — 


Loss  of  N  H3  upon  "boiling  in  No.  1 

= 

10 

No.  2 

= 

11 

No.  3 

= 

5-8 

No.  4 

= 

6-9 

No.  5 

= 

14-5 

The  loss  is  greatest  during  the  earlier  stages  of  the  process,  but 
does  not  quite  cease  after  prolonged  boiling,  not  even  after  the 
solution  has  been  reduced  to  one-half  of  its  original  bulk  by  evapora- 
tion. 

The  Determination  of  Nitric  Acid  in  Waters.  E.  Hoffmann. 
(Archiv  der  Pharmacie  [3],  vi.,  513—532.)  This  exhaustive  and 
interesting  communication  is  the  result  of  the  examination  of  more 
than  100  samples  of  spring  water  from  the  Canton  of  Langenkandel, 
in  the  Palatinate,  and  experiments  carried  out  by  the  author. 

Qualitative. — Of  the  various  methods  proposed  for  the  detection 
of  nitric  acid,  the  author  considers  the  indigo  solution  method  the 
best,  as  the  presence  of  such  small  amounts  as  three  to  four  milli- 
grams in  the  litre  of  nitric  acid  is  sufficient  instantaneously  to 
decolorise  indigo  blue  dissolved  in  concentrated  sulphuric  acid. 

Quantitative  Determination  by  means  of  Indigo  Solution. — Accord- 
ing to  Goppelsroder  and  Bemmelen,  it  appears  that  the  amount  of 
indigo-blue  destroyed  depends  upon  the  concentration  of  the  nitric 
acid  and  on  the  presence  of  sulphuric  acid;  the  presence  of  organic 
matter  vitiates  the  results.  An  absolutely  accurate  estimation  is  not, 
however,  necessary,  as  it  is  found  that  pumps  and  wells,  only  a  few 
yards  apart,  differ  considerably  in  the  amounts  of  nitric  acid  present, 
and  it  was  found  that  these  amounts,  both  in  town  and  country, 
varied  from  10  to  500  milligrams  per  litre.  The  average  amount 
of  nitric  acid  in  such  waters  may  be  considered  as  varying  from 

I 
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50  to  80  milligrams  per  litre.  This  method  requires  the  following 
solutions  : — 

1.  A  Standard  Potassium  Nitrate  Solution,  containing  fifty  milli- 
grams of  nitric  acid  to  the  litre,  made  by  dissolving  0*094  gram  of 
potassium  nitrate  in  a  litre  of  distilled  water. 

2.  A  Dilute  Indigo  Solution,  obtained  by  dissolving  five  grams  of 
powdered  indigo  in  fifty  grams  of  concentrated  pure  sulphuric  acid, 
and  leaving  the  liquid  to  stand  for  four  or  five  hours  at  20°  to 
25°  C,  then  ponring  it  into  half  a  litre  of  distilled  water,  again 
leaving  to  stand  for  two  days,  and  then  filtering.  Take  50  c.c.  of 
this  solution  and  dilute  to  one  litre. 

3.  Concentrated  Sulphuric  Acid,  which  must  be  perfectly  colourless. 
The  Process. — A  graduated  cylinder  of  about  30  to  40  c.c.  capacity 

is  used,  5  c.c.  of  concentrated  sulphuric  acid  are  run  in,  then  a 
layer  of  5  c.c.  of  the  standard  potassium,  nitrate  solution  is  run  on 
the  top  of  the  sulphuric  acid  ;  the  whole  is  then  mixed,  and  indigo 
solution  quickly  added,  with  continnous  stirring,  until  the  blue 
colour  disappears,  and  a  permanent  green  colour  permeates  the 
whole  liquid.  Read  off  on  the  graduated  cylinder  how  many  c.c. 
of  indigo  solution  have  been  added ;  if  5  c.c,  the  solution  is  exactly 
of  the  right  strength ;  if  less  than  5  c.c.  have  been  used,  it  must  be 
diluted  to  the  proper  strength.  One  c.c.  of  this  indigo  solution 
corresponds  with  ten  milligrams  of  nitric  acid  to  the  litre,  if  5  c.c. 
of  a  sample  of  water  have  been  used  for  the  experiment.  If  the 
water  contains  more  than  50  milligrams  of  nitric  acid  to  the  litre,  it 
must  be  diluted  with  twice,  five,  or  ten  times  its  bulk  of  water ;  the 
amount  of  the  diluted  water  taken  being  5  c.c.  as  before  ;  each  c.c. 
of  the  indigo  solution  now  corresponding  to  twice,  five,  or  ten  times 
the  amount  of  nitric  acid.  By  diluting  the  water  sample  and  the 
standard  solutions  to  correspond,  greater  accuracy  can  be  attained. 

Determination,  as  Nitric  Oxide. — The  method  adopted  is  that  of 
Schlosing,  modified  by  Tiemann,  but  the  author  found,  after 
numerous  experiments,  that  it  does  not  give  constant  results,  on 
acconnt  of  the  great  difficulty  with  which  the  last  traces  of  nitric 
acid  are  reduced  to  nitric  oxide,  when  the  operation  is  carried  out  in 
a  large  flask,  and  when  the  nitric  acid  is  present  in  small  amount 
only  in  the  sample,  and  owing  to  the  unavoidable  presence  of  air  in 
the  measuring-tube.  The  complete  decomposition  of  the  nitric  acid 
takes  place  at  a  high  temperature  only  (120°  to  130°  C),  and  when 
the  solution  is  sufficiently  concentrated,  and  the  operation  is  con- 
ducted in  a  small  flask,  the  last  traces  of  nitric  oxide  being  driven 
out  by  a  stream  of  pure  carbonic  acid  gas. 
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The  sample  of  water  under  examination  is  concentrated  to  a  few 
cubic  centimeters,  before  being  brought  into  the  decomposing 
apparatus.  The  ferrous  chloride  solution  should  be  concentrated 
and  mixed  with  a  sufficient  quantity  of  strong  hydrochloric  acid. 
The  nitric  oxide  is  collected  over  a  solution  of  caustic  soda  (contain- 
ing 20  per  cent,  of  that  substance),  in  a  cylinder  graduated  to  ^  c.c. 
Before  commencing  the  estimation  of  nitric  acid  by  this  method,  the 
approximate  amount  present  should  be  determined  by  the  indigo 
method.  In  order  to  ensure  the  complete  absence  of  air  throughout 
the  process,  the  author  has  devised  the  following  method : — The 
carbonic  acid  generating  apparatus  consists  of  a  flask  closed  by  a 
caoutchouc  stopper  bored  with  two  holes  ;  through  one  passes  a  tube 
bent  at  right  angles,  „  and  reaching  to  the  bottom  of  the  flask, 
through  the  other  a  narrow-necked  funnel  tube,  provided  with  a 
small  Bunsen  caoutchouc  valve  at  its  extremity,  which  should  be 
about  one  inch  above  the  liquid  inside  the  flask.  The  bent  tube  is 
connected  with  a  piece  of  caoutchouc  tubing  closed  by  a  stopcock. 
To  work  this  apparatus,  pieces  of  marble  are  placed  in  the  flask,  the 
caoutchouc  stopper  and  tubes  attached,  the  stopcock  opened,  and  hot 
water  poured  into  the  flask  until  it  and  the  delivery-tube  are  com- 
pletely full ;  the  stopcock  is  then  closed.  Nearly  every  trace  of  air 
is  thus  driven  out  of  the  flask.  Boiled  hydrochloric  acid  is  now 
poured  into  the  funnel- tube  and  the  stopcock  slightly  opened,  when 
the  acid  flows  gently  through  the  caoutchouc  valve  on  to  the  marble, 
and  the  carbonic  acid  thus  generated  forces  all  the  water  out  of  the 
flask  through  the  delivery-tube.  The  stopcock  is  again  closed,  and 
the  end  of  the  delivery-tube  inside  the  flask  raised  so  that  it  pro- 
jects about  an  inch  through  the  caoutchouc  stopper.  Owing  to  the 
pressure  of  the  gas  inside  the  flask,  the  valve  closes  and  the  flow  of 
acid  ceases,  but  recommences  on  slightly  opening  the  stopcock,  and  a 
constant  stream  of  carbonic  acid  gas  is  ensured.  The  apparatus  is 
now  connected  with  one  limb  of  a  small  Liebig's  U-tube,  containing 
the  concentrated  sample  ;  the  other  limb  is  provided  with  a  delivery- 
tube,  closed  at  its  end  by  a  Bunsen  valve,  the  U-tube  is  heated  to 
boiling  in  a  glycerin-bath,  and  carbonic  acid  passed  through  ;  it  is 
then  taken  out  of  the  bath  and  allowed  to  cool.  On  plunging  the 
delivery- tube  into  from  4  c.c.  to  8  c.c.  of  a  previously  well-boiled 
mixture  of  ferrous  chloride  and  hydrochloric  acid,  and  taking  off 
the  Bunsen  valve,  the  mixture  flows  at  once  into  the  flask ;  then 
well-boiled  cold  water  is  added  to  wash  all  the  ferrous  chloride  into 
the  flask  out  of  the  delivery-tube,  and  the  stopcock  is  closed ;  the 
valve  is  again  attached  to  the  end  of  the  tube,  and  placed  under  the 
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graduated  tube  filled  with  caustic  soda  solution.  The  stopcock  is 
again  opened,  and  the  U-tube  well  boiled,  until  all  the  nitric  oxide 
is  driven  out,  the  last  traces  being  forced  out  by  a  stream  of  car- 
bonic acid  gas.  The  U-tube  should  never  be  more  than  half-full  of 
liquid.  The  graduated  cylinder  containing  the  nitric  oxide  gas  is 
cooled  in  water  before  reading  off  the  volume  of  gas  contained  in  it. 
By  this  method  constant  results  are  obtained,  the  difference  be- 
tween two  determinations  varying  only  from  0'2  to  0*8  milligram. 
There  is  no  appreciable  loss  of  nitric  oxide  on  passing  the  carbonic 
acid  gas  through  the  apparatus  after  the  addition  of  the  ferrous 
chloride  solution,  as  the  decomposition  of  the  nitric  acid  occurs  only 
at  a  moderately  high  temperature.  As  an  example  of  the  accuracy 
of  the  author's  method,  the  following  may  be  quoted. 

Amount  of  nitric  acid  added  to  ferrous  chloride  solution  =  O0128 
gram  ;  6'4  grams  of  ferrous  chloride  solution,  containing  50  per 
cent,  of  that  salt,  mixed  with  sufficient  concentrated  hydrochloric 
acid,  were  used;  on  boiling,  the  following  amounts  were  obtained: — 

At  125°  C.  =  0-5  c.c.  nitric  oxide. 
„  130°      =  0-8  c.c. 
„  140°      =  5-7  c.c.  =  0-123  gram  nitric  acid. 

A  table  of  the  weights  of  1  c.c.  of  nitric  oxide  in  milligrams, 
from  10°  to  20°,  and  under  pressures  varying  from  720  mm.  to 
770  mm.,  is  appended  to  the  original  report  to  save  time  in  mnking 
the  calculations. 

The  Detection  of  Nitrites  in  Waters.  Dr.  E.  Fresenius. 
(Zeifschr.  fur  Analyt.  Chemie,  1876,  230.)  Some  time  ago  the 
author  published  a  process  for  the  detection  of  traces  of  nitrites  in 
potable  waters  (see  Year-Book  of  Pharmacy,  1874,  p.  198).  The 
method  is  based  upon  the  liberation  of  nitrous  acid  from  nitrites 
by  distillation  with  acetic  acid,  and  the  recognition  of  the  nitrous 
acid  in  the  first  portion  of  the  distillate  by  means  of  sulphuric  acid, 
potassium  iodide,  and  starch  paste.  Against  this  process,  H.  Kam- 
merer  has  raised  the  two  following  objections  (see  Journ.filr  Pract. 
Chem,,  N.  F.,  11,  65)  :— 

1.  That  under  the  influence  of  heat,  organic  substances  present 
in  water  might  cause  a  reduction  of  nitrates  to  nitrites,  and  that  in 
such  cases  nitrites  would  be  found  where  they  did  not  pre-exist. 

2.  That  the  nitrous  acid  liberated  from  nitrites  by  acetic  acid, 
when  acted  upon  by  organic  matter  at  an  elevated  temperature 
might  be  reduced  to  nitric  oxide,  nitrogen,  or  ammonia,  and  thus  be 
overlooked  where  nitrites  really  occurred  in  appreciable  quantity. 

The  admissibility  of  the  first  assumption  has  already  been  proved 
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by  P.  C.  Plugge  (Year-Booh  of  Pharmacy,  1875,  p.  92),  and  by 
W.  D.  Gratana  (Ibid.,  p.  91). 

Dr.  Fresenius  in  his  present  report  supplies  experimental  proof 
that  the  second  objection,  so  far  as  the  examination  of  ordinary 
potable  water  is  concerned,  is  also  groundless. 

A  Ready  means  of  Detecting  Arsenial  Compounds.  E.  Davy. 
(Chem.  News,  xxxiii.,  58-63.)  The  author  recommends  a  modification 
of  Marsh's  process,  consisting  in  the  use  of  sodium  amalgam  instead 
of  zinc  and  sulphuric  acid,  both  of  which  are  liable  to  be  contami- 
nated with  arsenic.  Sodium,  on  the  other  hand,  has  never  been 
found  to  contain  arsenic,  and  mercury  only  very  rarely  ;  but  should 
it  exist  in  that  metal,  it  can  be  easily  removed  by  digesting  the 
mercury  in  dilute  nitric  acid,  and  afterwards  well  washing  it  with 
water. 

One  part  by  weight  of  sodium  to  eight  or  ten  parts  of  mercury  forms 
a  very  good  amalgam.  The  mercury  is  placed  in  a  test-tube,  and  the 
sodium  gradually  added  in  small  portions,  the  metals  readily  combine, 
forming  an  alloy  liquid  whilst  hot,  but  hard  and  brittle  when  cold. 

The  author  uses  this  amalgam  by  placing  the  suspected  solution 
or  solid  substance  along  with  a  little  water  in  a  test-tube,  then 
adding  a  small  piece  of  the  amalgam,  about  the  size  of  a  grain  of 
wheat,  and  quickly  covering  it  with  a  piece  of  white  filtering  paper, 
or  the  lid  of  a  porcelain  crucible  moistened  with  a  dilute  solution  of 
silver  nitrate  slightly  acidified  with  nitric  acid.  If  arsenic  is  present, 
a  dull  black  or  deep  brown  stain  on  the  paper  or  porcelain  will  be 
developed  on  the  moistened  part,  owing  to  the  silver  being  reduced 
to  the  metallic  state  by  the  arseniuretted  hydrogen. 

The  solution  may  be  made  by  dissolving  20  grains  of  nitrate  of 
silver  in  an  ounce  of  distilled  water  acidulated  with  two  drops  of 
strong  nitric  acid. 

It  is  advisable  to  place  between  the  moistened  paper,  or  lid,  and 
the  tube  a  small  disc  of  bibulous  paper,  to  prevent  any  particles  of 
the  liquid  producing  minute  black  spots,  and  thus  interfering  with 
the  results.  toVo^1  Parfc  °^  a  grain  of  arsenious  acid  in  1  c.c.  of  dis- 
tilled water  gives  a  very  decided  effect  in  a  few  moments,  but  much 
smaller  quantities  may  be  detected,  e.g.,  the  looVoo^h*  or  oven  the 
Toooooo^  Pai*k  of  a  grain  in  1  c.c.  This  method  is  applicable,  not 
only  to  arsenic  as  arsenious  acid,  but  also  to  other  compounds  of 
arsenic  soluble  or  insoluble  in  water,  e.g.,  orpiment  and  realgar,  the 
alkaline  arsenates,  and  even  the  metal  itself,  if  in  powder.  Organic 
matter  interferes  but  very  little  with  this  method. 

Antimony,  as  in  Marsh's  process,  will  produce,  with  the  sodium 
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amalgam,  results  similar  to  those  of  arsenic ;  this,  when  brought  into 
contact  with  the  nitrate  of  silver,  forms  a  black  antimonide  of  that 
metal.  Fleitmann,  however,  pointed  out  that  antimoniuretted  hy- 
drogen is  not  evolved  from  strongly  alkaline  solution,  and  as  in  this 
case  the  action  of  the  sodium  amalgam  is  to  render  the  mixture 
quickly  alkaline,  only  a  very  small  quantity  of  antimony  present 
will  be  evolved,  and  by  previously  rendering  the  mixture  strongly 
alkaline,  the  evolution  of  that  gas  may  be  almost  entirely  prevented. 

It  may  be  occasionally  necessary  to  determine  whether  the  stains  on 
the  paper  moistened  with  the  silver  solution  are  due  to  arsenic  or 
antimony.  It  is  then  best  to  digest  the  paper-stain  in  sulphide  of  am- 
monium, the  metal  present  being  converted  into  a  sulphide  and  dis- 
solving in  the  excess  of  the  alkaline  salt,  leaving  the  silver  sulphide 
undissolved;  the  alkaline  solution,  when  evaporated,  will,  in  the 
case  of  arsenic,  leave  a  bright  yellow  residue  almost  insoluble  in  hy- 
drochloric acid,  whereas  in  the  case  of  antimony  an  orange  coloured 
residue  will  remain  soluble  in  that  acid. 

Dr.  Russell  observes  that  hydrogen  alone  is  capable  of  reducing 
silver  solution  to  the  metallic  state,  but  acknowledges  that  this 
action  is  exceedingly  slow.  Pellet,  on  the  other  hand,  maintains 
that  pure  hydrogen,  when  passed  through  solutions  of  soda  and 
nitrate  of  silver,  has  no  action  at  the  ordinary  temperature ;  but  he 
states  that  the  silver  salt  which  has  been  fused  possesses  an  alkaline 
reaction  in  solution,  and  hydrogen  thus  produces  a  slight  precipitate, 
which  can  be  prevented  by  adding  a  drop  or  two  of  nitric  acid. 

Davy,  however,  found  in  his  experiments  only  the  faintest  possible 
effect  of  the  reducing  action  of  pure  hydrogen  in  solutions  of  caustic 
soda  and  nitrate  of  silver. 

Finally,  the  author  mentions  that  where  paper  is  used  with  the 
silver  solution,  we  must  not  forget  that  the  silver  alone  will  after 
some  time  blacken  the  paper,  especially  if  exposed  to  light,  but 
this  gradual  change  is  very  unlike  the  quick  effect  produced  by 
arseniuretted  or  antimoniuretted  hydrogen. 

A  New  Crystallized  Hydrate  of  Hydrochloric  Acid.  J.  Pierre 
and  E.  Puckot.  (Joum.  de  Pharm.  et  de  Chim.,  xxiii.,  107  ;  Comptes 
Rendus,  lxxxii.,  45.)  Strong  commercial  hydrochloric  acid  can  be 
maintained  at  a  very  low  temperature  (25°  to  30°C)  for  a  consider- 
able time  without  showing  any  sign  of  crystallization.  But  if  a 
continuous  current  of  nearly  dry  hydrochloric  acid  gas  is  passed 
through  the  cooled  acid,  a  copious  crystallization,  accompanied  by 
an  increase  of  temperature,  takes  place.  If  the  temperature  of  the 
acid  at  the  commencement  of  the  process  is  21°  or  22°  C,  it  will 
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rise  to  18°  as  the  acid  becomes  supersaturated  with  the  gas,  though 
the  freezing  mixture  is  kept  below  22°. 

When  exposed  to  the  air,  these  crystals  decompose  rapidly,  emit- 
ting white  fumes.  They  are  readily  soluble  in  water.  Left  in  a 
closed  bottle,  provided  with  a  thermometer,  they  melt  slowly  as  the 
surrounding  temperature  approaches  zero  ;  whereas  the  temperature 
of  the  melting  crystals  remains  stationary  at  18°.  The  crystals  are 
heavier  than  the  mother  liquor,  and  therefore  fall  to  the  bottom.  As 
an  evolution  of  gas  takes  place  while  they  are  melting,  it  may  be  in- 
ferred that  they  contain  more  hydrochloric  acid  than  the  mother  liquor. 

The  direct  analysis  of  these  crystals  presents  considerable  difficulty, 
owing  to  the  facility  with  which  they  suffer  decomposition  in  the 
air.  By  adding  a  large  quantity  of  water  at  once  to  a  weighed 
quantity  of  the  crystals  (so  as  to  prevent  the  evolution  of  gas)  and 
determining  the  chlorine  in  the  solution,  it  was  found  that  the 
compound  contains  four  equivalents  of  water  for  one  equivalent  of  an- 
hydrous acid.  But  as  the  crystals  could  not  be  sufficiently  freed  from 
adhering  mother  liquor  by  draining,  without  suffering  partial  decom- 
position, the  authors  are  inclined  to  adopt  the  formula  H  CI,  H2  0. 

Snow  and  commercial  hydrochloric  acid  form  powerful  and  cheap 
freezing  mixtures.  With  two  parts  of  snow  a  temperature  of  -  32° 
can  be  produced,  and  if  the  acid  be  previously  cooled  to  -  15°  or  -  16? 
the  temperature  of  the  mixture  may  even  be  lowered  to  —  35°. 

The  so-called  Chlorine  Hydrate.  C.  Grdpner.  (Ber.  der  deutsch. 
ehem.  Ges.,  viii.,  287.)  Most  of  the  modern  handbooks  of  inorganic 
chemistry  state  that  chlorine  hydrate,  Cl2  +  10  H3  0,  may  also  be 
regarded  as  H  0  CI  +  H  CI  +  9  H2  0.  The  latter  mode  of  represent- 
ing its  composition  is  attributed  by  the  author  to  H.  Schiff. 

In  order  to  decide  which  of  the  two  formulae  is  correct,  Gopner 
treated  the  substance  with  metallic  mercury.  The  formation  of  a 
mercurous  chloride,  he  thought,  would  show  the  presence  of  free 
chlorine,  and  tell  in  favour  of  the  formula  Cl2  +  10  H2  0,  whereas 
the  production  of  mercuric  oxychloride,  or  of  its  decomposition 
product,  mercuric  chloride,  would  confirm  the  presence  of  hypochlo- 
rous  acid  in  the  compound.  The  main  product  of  the  reaction 
proved  to  be  mercuric  chloride,  a  small  portion  of  which  was  re- 
duced to  mercurous  chloride  by  the  excess  of  metallic  mercury.  The 
author  thinks  that  chlorine  at  0°  C.  decomposes  water  in  the  same 
manner  as  the  alkaline  hydrates  : — 

Cl2  +  H  0  H  =  H  CI  +  H  0  CI. 

Cl2  +  K2  0  +  H2  0  =  K  01  +  K  0  01  +  Hg  0. 
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The  Constitution  of  Chlorine  Hydrate.  H.  Schiff.  (Ber.  der 
deutsch.  chem.  Ges.,  viii.,  419.)  The  author  denies  having  originated 
the  theory,  attributed  to  him  by  Gdpner,  that  chlorine  hydrate  may 
be  represented  by  the  formula  H  CI  0  +  H  CI  +  9  H2  0,  and  argues 
from  the  action  of  diffused  light  on  the  compound,  and  from  the 
fact  that  neither  H  CI  0  nor  H  CI  alone  forms  a  hydrate,  that  the 
so-called  chlorine  hydrate  does  not  contain  hypochlorous  acid.  He 
also  states  that  chlorine  hydrate  does  not  discolour  the  epidermis, 
which  it  would  do  if  it  contained  hypochlorous  acid. 

Coffee  Testing.  G.  C.  Wittstein.  (Dingier  s pohjt.  Joum.,  215, 
84-89;  Joum.  Chem.  Soc,  1873,1294.)  Such  is  said  to  be  the 
adulteration  of  coffee,  that  frequently  the  coffee  beans,  as  offered  to 
the  public,  have  nothing  but  the  name  to  recommend  them  !  Coffee 
beans  also  occasionally  appear  which  are  composed  of  hardened  flour 
paste  (dough);  these,  however,  usually  have  sharp  edges,  not  rounded 
like  those  of  the  genuine  article,  and  are  easily  crushed  to  a  yellow- 
ish grey  powder.  By  boiling  with  water  a  pasty  mass  is  obtained, 
coloured  blue  by  iodine.  The  smaller  kinds  of  coffee  bean  are  also 
made  to  assume  the  appearance  of  the  better  kinds  by  a  process  of 
artful  colouring  effected  in  a  variety  of  ways.  One  method  consists 
in  rolling  hither  and  thither  a  barrel  containing  the  beans,  together 
with  a  quantity  of  small  leaden  balls,  a  certain  amount  of  the  metal, 
sufficient  for  the  colouring  effect,  being  communicated  to  the  exterior 
of  the  beans  by  the  friction.  This  fraud  is  detected  by  treating  the 
beans  with  dilute  nitric  acid  (sp.  gr.  1'10),  and,  after  contact  for  an 
hour,  decanting,  diluting  with  thrice  the  bulk  of  water,  and  passing 
hydrogen  sulphide  through  the  solution.  A  green  powder  is  also 
used,  which,  according  to  Lohr,  contains  in  100  parts,  15  parts  of 
Prussian  blue,  35  of  lead  chromate,  35  of  a  mixture  of  clay  and 
gypsum,  and  15  of  water.  This  mixture  differs  from  the  Chinese 
colouring  for  tea,  inasmuch  as  the  former  contains  the  injurious  lead 
chromate,  the  latter  turmeric.  The  tea-colouring  matter  occasionally 
consists  also  of  indigo,  turmeric,  and  gypsum.  The  lowest  power  of 
a  microscope  or  a  good  lens  will  reveal  the  single  constituents  of  this 
composition. 

For  more  exact  determination  a  quantity  of  the  coffee  beans 
is  treated  with  a  considerable  quantity  of  warm  distilled  water. 
After  two  hours  this  is  poured  off,  and  tested  for  gypsum  with 
barium  chloride.  Prussian  blue  is  recognised  by  its  change  of 
colour  in  contact  with  potash ;  no  alteration  if  indigo  is  present. 
In  the  latter  case  nitric  acid  is  found  to  destroy  the  colour.  The 
potash   solution   more   or  less  decomposes  and  dissolves  the  lead 
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chromate  (turmeric  is  merely  turned  brown).  Blackening  with 
ammonium  sulphide  leaves  no  doubfc  as  to  the  presence  of  lead 
chroinate.  By  roasting,  the  beans  are  brought  into  a  condition  in 
which  every  experiment  as  regards  adulteration  is  almost  rendered 
futile  ;  grinding  makes  adulteration  an  easy  matter.  When  material 
is  scarce  for  making  chicory-coffee,  beet-root,  carrot,  and  carrot-like 
roots  are]  made  use  of,  and  in  the  south  of  Europe  the  fig,  of  which 
the  roasted  product  is  called  "fig-coffee."  Other  substitutes  are 
met  with  in  the  shape  of  "  corn-,"  "  malt-,"  "  oak-coffee,"  and  as 
they  are  all  of  a  deep  brown  tint  when  roasted,  their  resemblance 
to  the  genuine  article  is  considerable.  It  will  easily  be  seen  how, 
by  roasting,  most  of  the  constituents  of  the  above  coffee  adulterants 
are  either  altered  or  destroyed,  so  as  to  be  almost  beyond  recognition, 
empyreumatic  oils  and  bitter  substances  being  produced,  whereas  the 
raw  materials,  such  as  beet,  figs,  corn,  possess  no  bitter  taste. 

A  simple  method  of  testing  coffee  is  to  shake  it  with  water  ;  if 
pure  it  remains  floating  for  an  hour  together,  whereas  chicory  sinks. 
There  are,  however,  occasionally  exceptional  cases  in  which  pure 
coffee  has  been  known  to  sink  after  a  quarter  of  an  hour's  standing. 
The  author  has  never  observed  an  exceptional  case.  An  infusion  of 
burnt  chicory,  diluted  with  much  water,  and  treated  with  potassium 
bichromate,  undergoes  no  visible  change.  In  the  case  of  coffee,  a 
deep  brown  tint  is  assumed,  causing  a  resemblance  to  porter.  This 
reaction  is  owing  to  the  presence  of  tannic  acid,  aud  is  observed 
therefore  in  the  case  of  either  raw  or  roasted  coffee.  It  will  be 
observed,  however,  that  the  testis  valueless  as  regards  the  detection 
of  chicory  in  coffee. 

To  detect  chicory  in  coffee,  the  decoction  is  diluted  with  eight 
times  its  bulk  of  water,  filtered,  and  the  dilution  increased  to  twelve 
parts.  If  the  decoction  contains  pure  coffee,  on  adding  to  thirty 
drops  of  it  two  drops  of  concentrated  hydrochloric  acid,  boiling  for 
a  few  seconds,  then  adding  fifteen  drops  of  a  solution  of  one  part  of 
potassium  ferrocyanide  in  eight  parts  of  water,  and  boiling  as  before, 
the  solution  becomes  first  green,  then  dark  green.  Six  drops  of 
potash  are  next  added,  and  the  whole  is  boiled  for  two  minutes,  the 
solution  becoming  first  brown  and  finally  clear  pale  yellow,  with  a 
slight  dirty  yellow  precipitate.  With  chicory  alone,  the  solution 
finally  remains  brown  and  turbid,  and  after  long  standing  a  preci- 
pitate falls,  the  supernatant  fluid  retaining  its  brown  colour.  With 
a  mixture  of  twenty-four  drops  of  coffee  and  six  of  the  chicory 
decoction,  a  final  brown  turbid  solution  is  obtained.  A  decoction 
of  coffee  of  average  strength  contains  one  per  cent.,  and  of  great 
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strength  barely  two  per  cent.,  of  the  dry  soluble  matter.  The 
evaporation  residue  consists  of  a  deep  brown,  shining,  varnish-like 
mass,  feeling  quite  dry  to  the  touch  after  two  days.  If  the  ordinary 
substitutes  are  present,  however,  this  residue  becomes  sticky  after 
one  or  two  hours'  standing,  and  quite  damp  in  twenty-four  hours. 

Estimation  of  Potassium  as  Platino chloride.  Gr.  Krause. 
(ArcMv  der  Pharmacie  [3],  v.,  407;  Journ.  Chem.  Soc,  1876,  447.) 
In  the  Stassfurth  laboratories  the  examination  of  the  potash  salts 
prepared  in  the  district  is  thus  made  : — The  material  has  the  follow- 
ing average  composition:  potassium  chloride,  80  per  cent. ;  sodium 
chloride,  10 ;  magnesium  chloride,  5  ;  small  quantities  of  magnesium 
and  calcium. sulphates;  and  about  5  per  cent,  of  moisture.  If  more 
than  traces  of  sulphates  are  present,  they  are  eliminated  by  means 
of  barium  chloride  in  slight  excess,  before  converting  the  potassium 
chloride  into  platinochloride,  otherwise  a  larger  amount  of  platinum 
chloride  must  be  used.  About  10  grams  of  substance  are  dissolved 
to  250  c.c.  of  solution;  with  smaller  quantities  of  substance  it  is 
difficult  to  take  a  fair  average  sample,  whilst  with  larger  bulks  of 
water  the  amount  of  liquid  becomes  inconveniently  large.  The 
solution  is  filtered,  and  10  c.c.  taken  out  by  means  of  a  pipette  (re- 
presenting about  0"4  gram  of  salts)  ;  to  this  excess  of  platinum 
chloride  is  added,  and  the  whole  evaporated  to  dryness  :  the  residue 
is  moistened  with  water,  the  dish  cooled  quickly,  and  the  mass  well 
stirred  up  with  2-3  c.c.  of  spirit;  finally,  the  platinochloride  is 
collected  on  a  filter  (previously  dried  at  130°  and  weighed,  and  then 
moistened  with  alcohol),  and  washed  until  the  washings  are  colour- 
less, and  give  no  precipitate  with  silver  nitrate ;  the  filter  is  then 
drained  and  dried  at  120°-130°  for  half  an  hour  ;  the  increase  of 

149 
weight  multiplied  by /^^(^  0-305),    and   divided  by   the    weight 

taken  gives  the  amount  of  potassium  chloride  in  the  sample.     For 

174 

potassium  sulphate  and  potassium  the  factors  are  40074  =  0'356,  and 

78 
400.4  =  0159  respectively. 

The  presence  of  ammoniacal  vapour  in  the  apartment,  and  the 
bringing  of  alcohol  vapour  in  contact  with  the  precipitate,  must  be 
avoided ;  in  the  latter  case,  partial  reduction  is  brought  about. 
Enough  platinum  chloride  must  be  added  to  convert  all  metals 
present  into  platinochlorides,  whilst  a  large  excess  of  the  reagent  is 
to  be  avoided.  Evaporation  to  dryness  is  to  be  practised  to  get  rid 
of  traces  of  acid  in  the  platinum  chloride,  whereby  the  solubility  of 
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the  potassium  platinochloride  is  increased.  Strong  alcohol  is  re- 
quired for  washing,  but  absolute  alcohol  is  not  necessary;  the 
moistening  of  the  dried  mass  is  to  restore  water  of  crystallization 
to  the  sodium  platinochloride,  Na2Pt  Cl6,  6H20,  and  so  render  it 
more  soluble  ;  the  dry  dark  yellow,  almost  brown  residue,  becomes 
bright  yellow  on  the  addition  of  the  water.  The  separation  of 
alkaline  earths  by  means  of  ammonium  oxalate  or  carbonate,  as  re- 
commended by  Fresenius,  is  not  necessary.  Before  drying  the 
precipitate,  the  alcohol  adhering  to  the  filter,  etc.,  is  to  be  removed 
as  far  as  possible  by  blotting-paper,  to  prevent  its  reducing  action 
on  the  platinochloride. 

Pure  platinum  chloride  is  prepared  from  the  precipitates,  etc.,  that 
accumulate  by  boiling  with  sodium  carbonate  or  hydrate  (free  from 
sulphate)  and  alcohol;  the  precipitate  is  washed  by  decantation 
and  with  boiling  water  several  times,  then  with  hot  dilute  hydro- 
chloric acid,  strong  hydrochloric  acid,  and  water  in  succession ; 
sulphuric  acid  cannot  be  used  to  purify,  as  barium  sulphate  is  thus 
formed  (from  barium  salts  in  the  residue),  and  is  to  a  small  extent 
dissolved  when  the  washed  metal  is  treated  with  aqua  regia  ;  in  this 
way  an  acid  barium  salt  is  formed,  which  is  decomposed  by  water, 
and  may  hence  communicate  barium  sulphate  to  the  potassium 
platinochloride. 

Finally,  the  spongy  platinum  is  dissolved  in  aqua  regia  (five  of 
hydrochloric  to  one  of  nitric  acid) ,  the  solution  filtered,  evaporated  to 
dryness,  the  residue  treated  with  hydrochloric  acid  and  water,  and 
the  evaporation  with  H  CI  repeated  several  times  in  order  to  expel 
the  last  traces  of  nitric  acid.  The  purity  of  the  chloride,  thus  pre- 
pared, is  checked  by  means  of  pure  potassium  chloride. 

Determination  of  Potassium  as  Perchlorate.  L.  Orrman  and 
W.  Kiisel.  (Zeltschr.  fur  Analyt.  Chem.,  xiv.,  152.)  Some  years 
ago,  T.  Schlosing  recommended  a  method  for  the  estimation  of 
potassium  which  is  based  on  the  insolubility  of  the  perchlorate  in 
alcohol.  The  solution  of  the  potassium  salt,  which  must  be  free 
from  sulphate  but  may  contain  sodium,  barium,  calcium,  and  mag- 
nesium, is  evaporated  to  dryness  with  an  excess  of  perchloric  acid, 
the  residue  heated  until  white  fumes  of  H  CI  04  cease  to  be  given 
off,  and  then  treated  with  alcohol  of  *835  specific  gravity.  Potas- 
sium perchlorate  is  left  undissolved,  while  the  other  salts  pass  into 
solution.  The  precipitate  is  washed  with  alcohol,  dried  at  115°  C, 
and  weighed. 

The  authors  have  tested  the  accuracy  of  this  method  in  a  large 
number  of  experiments,  and  have  obtained  very  satisfactory  results, 
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showing  the  method  to  be  perfectly  trustworthy.  They  find  that 
potassium  perchlorate  is  slightly  soluble  in  excess  of  perchloric  acid, 
bat  that  this  solubility  ceases,  or  is  at  least  much  diminished,  in  the 
presence  of  strong  alcohol.  They  avoid  an  unreasonable  excess  of 
perchloric  acid  to  begin  with,  and  afterwards  remove  the  acid  from 
the  dry  residue  by  washing  with  alcohol.  The  error  caused  by  the 
presence  of  sodium  salts  is  extremely  small. 

Some  New  Salts  of  Lithium.  F.  Fil  singer.  (Archiv  der 
Pharmacie,  v.,  211-219.)  The  author  has  prepared  and  examined 
three  compounds  of  lithium  with  boracic  acid. 

Upon  boiling  equivalent  quantities  of  lithium  carbonate  and  boracic 
acid  with  water  until  the  evolution  of  carbonic  acid  gas  ceases,  a 
considerable  portion  of  the  carbonate  remains  undissolved,  and  an 
acid  borate  is  obtained  in  solution.  The  filtrate  yields  no  crystals 
upon  evaporation,  but  when  evaporated  to  the  consistence  of  a 
syrup  and  treated  with  successive  portions  of  alcohol,  it  is  converted 
into  a  granular  white  powder,  having  a  composition  analogous  to 
that  of  borax,  viz.  : — 

Li2B407,  5H20,  or  (LiB0.2)2  B203,  5  H20. 

By  saturating  a  hot  solution  of  boracic  acid  with  lithium  carbonate, 
filtering,  and  mixing  the  filtrate  with  a  quantity  of  boracic  acid  equal 
to  that  already  used,  a  solution  is  obtained  which,  like  the  pre- 
ceding one,  fails  to  crystallize  on  evaporation,  but  when  evaporated 
and  treated  with  alcohol  yields  a  scaly  salt,  the  composition  of  which 
is  represented  by  the  formula, — 

(LiB02)22B203,  GH20. 

A  third  combination  is  produced  by  boiling  a  solution  of  lithium 
acetate  with  two  equivalents  of  boracic  acid,  and  repeatedly  evapora- 
ting the  solution  until  the  acetic  acid  is  completely  expelled.  The 
syrupy  liquid,  when  kept  over  sulphuric  acid  for  eight'days,  deposits 
a  snow-white,  hard,  crystalline  crust  of  lithium  tetraborate,  the 
formula  of  which  is, — 

(LiB02)23B203,  6H20. 

All  the  three  borates  of  lithium  have  an  alkaline  reaction  (the 
tetraborate  and  triborate  of  course  less  than  the  biborate),  and  are 
soluble  in  water  but  insoluble  in  alcohol  and  ether. 

The  Essential  Oil  of  Jaborandi.  E.  Hardy.  (U Union  Pharrua- 
ceutique,  xvi.,  365.)  Jaborandi  leaves  yield,  upon  distillation  with 
water,  an  essential  oil  containing  a  hydrocarbon  boiling  at  178°  C, 
a  substance  passing  over  at  250°  C,  and  a  third  body  which  distils 
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n  still  higher  temperature,  and  forms  a  colourless  and  transparent 
solid  mass.  Fifty-six  grams  of  the  crude  oil  were  obtained  from  ten 
kilograms  of  leaves.  The  oil  does  not  appear  to  produce  any  physio- 
logical effect. 

The  hydrocarbon,  boiling  at  178°,  which  the  author  calls  pilo- 
carpene,  is  a  colourless  liquid,  having  a  pleasant  peculiar  odonr, 
a  sp.  gr.  of  '852,  and  a  rotatory  power  +  1*21.  Its  composition  is 
represented  by  the  formula  C10H16.  With  hydrochloric  acid  it 
forms  a  solid  and  a  liquid  bihydrochlorate,  C10  H16,  2  H  CI,  which 
are  obtained  by  passing  a  current  of  dry  hydrochloric  acid  gas  into 
pilocarpene  or  its  ethereal  solution.  The  monohydrochlorate  is  not 
produced  in  the  reaction.  The  solid  combination  is  a  colonrless 
crystalline  substance,  melting  at  45*5°  C.  With,  ferric  chloride  it 
produces  a  pink  coloration,  which  changes  to  red  and  then  to  blue. 

The  author  has  not  yet  examined  the  two  other  constituents  of 
the  oil. 

Occurrence  of  Alcohol  in  the  Organism.  A.  Raj ew  sky.  (Jotcrn. 
Chem.  Soc,  1876,  405,  from  Pflilgers  Archiv  fur  Physiologie,  xi., 
122.)  This  research  was  undertaken  with,  the  view  of  studying  the 
passage  of  alcohol  into  the  brain,  and  the  length  of  time  that  it 
remains  there. 

The  author  introduced  certain  quantities  of  alcohol  into  the 
stomach  of  rabbits ;  then,  having  killed  the  animals  at  different 
periods,  rubbed  up  the  brain  with  water,  and,  after  distillation, 
applied  the  iodoform  test.  In  this  manner  he  found  that  alcohol 
remained  in  the  brain  as  long  as  fifty-two  hours  after  its  introduction 
into  the  stomach.  He  also  found  the  quantity  of  alcohol  to  remain 
nearly  constant  at  different  periods  of  time.  These  facts  lead  the 
author  to  doubt  the  applicability  of  the  iodoform  test  for  the  detection 
of  alcohol  in  the  brain.  And  his  doubts  were  confirmed  by  apply- 
ing the  test  to  the  brain  of  a  rabbit  which  had  been  starved  for  two 
days  before  death,  in  which  case  a  well-marked  reaction  for  alcohol 
was  also  obtained.  The  author  also  obtained  this  reaction  in  the 
muscle  and  tissue  of  rabbits  which  had  been  similarly  starved. 
Prom  these  facts,  and  others  mentioned  in  the  paper,  he  concludes 
that  the  iodoform  test  is  not  applicable  to  the  estimation  of  alcohol 
after  its  absorption  into  the  organism  ;  for  there  either  exist  always 
in  the  animal  organism,  bodies  which,  on  distillation  in  a  well 
closed  apparatus,  form  alcohol,  or  else  the  organs  of  animals  always 
contain  very  small  quantities  of  pre-formed  alcohol.  The  quantity 
of  alcohol  obtained  in  such  experiments  is,  however,  so  small  that 
its  quantitative  estimation  is  a  matter  of  some  difficulty. 
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Occurrence  of  Ethylic  Alcohol  in  the  Vegetable  Kingdom.  H. 
Gutzeit.  (From  Annalen  der  Chemie,  177,  344.)  The  author 
has  investigated  the  fruit  and  umbel-stalks  of  Heracleum  giganteum, 
the  fruit  of  Pastinaca  sativa,  Lin.,  and  the  unripe  fruit  of  Anthriscus 
cerefolium,  Hoffh.,  and  has  found  that  ethy-compounds  (alcohols,  or 
compound  ethers)  are  present  in  each  case. 

From  6 J  kilos,  of  imperfectly  ripe  fruit  of  Heracleum  gigantetim 
(summer  1873),  a  distillate  was  obtained  by  distillation  with  18 
kilos,  of  faintly  acid  aqueous  liquid,  and  some  few  grams  of  oil. 
By  distillation  of  the  former,  a  distillate  was  obtained,  from  which 
a  little  more  oil  separated,  leaving  an  aqueous  liquid  exhibiting  the 
same  character  on  fresh  distillation;  after  this  process  had  been 
repeated  a  few  times,  a  spirituous  substance,  boiling  under  100°, 
and  burning  with  a  pure  blue  flame,  passed  over  first ;  finally, 
about  12-15  grams  of  the  body  were  obtained,  and  after  repeated 
cohobation  with  caustic  lime,  this  was  reduced  to  5"2  grams  of 
anhydrous  liquid,  or  about  01  per  cent,  of  the  fruit;  this  por- 
tion boiled  between  72°  and  77°,  and  by  fractionation  yielded  a 
few  drops  boiling  at  78°-79°,  and  giving  numbers  agreeing  with  the 
formula  C2H60.  In  another  specimen,  the  first  portions  gave 
numbers  approximating  to  those  required  for  the  formula  C  H4  0, 
whilst  the  liquid,  as  a  whole,  gave  numbers  agreeing  with  a  mixture 
of  methylic  and  ethylic  alcohols. 

The  total  oil  obtained  weighed  about  35  grams  (0*56  per  cent.), 
and  by  fractionation  yielded  about  3  J  grams  of  distillate  at  130°-170°, 
8  at  210°-250°,  and  19  at  200°-210°.  The  first  fraction  had  the 
odour  of  ethyl  butyrate,  and  after  saponification  by  means  of  strong 
aqueous  caustic  soda,  yielded  a  minute  quantity  of  distillate  re- 
sembling alcohol  in  properties,  and  giving  the  odour  of  acetic  ether 
with  sodium  acetate  and  sulphuric  acid  ;  whilst  butyric  acid  was 
found  to  be  present  in  the  sodium  salt  thus  formed. 

The  residue  left  in  the  still  by  the  first  distillation  of  the  unripe 
fruit  was  strongly  acid  ;  after  saturation  with  soda  and  subjection  to 
distillation,  a  volatile  base  and  the  soda  salts  of  acids  now  under 
investigation  were  obtained,  together  with  about  another  gram  of 
oil,  but  no  further  trace  of  methylic  or  ethylic  alcohol. 

These  experiments  were  repeated  with  4|-  kilos,  of  ripe  fruit 
(summer  1873).  A  volatile  base  came  over  in  the  aqueous  distillate, 
together  with  a  spirituous  substance  which  possessed  the  properties 
of,  and  gave  on  analysis  numbers  agreeing  with,  a  mixture  of  about 
four- fifths  methylic  alcohol,  and  one-fifth  ethylic  alcohol  (in  the  unripe 
fruit  the  latter  predominated)':  the  oil  weighed  about  83  grams  (2  per 
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cent.),  and  yielded  a  portion  of  distillate  at  130-170,  from  which  a 
spirituous  substance  was  obtained  by  saponification  with  soda,  but  in 
so  small  a  quantity  that  the  presence  of  ethylic  alcohol  could  not  be 
numerically  determined;  butyrate  of  sodium  was  present  in  the 
sodium  salt  thus  formed.  A  larger  yield  of  oil  is  thus  given  by  the 
fully  than  by  the  imperfectly  ripe  fruit ;  this  is  partly  due  to  the 
smaller  quantity  of  water  contained  in  the  latter.  The  umble-stalks 
when  freed  from  fruit  gave  by  distillation  with  water  excessively 
little  oil,  but  a  little  of  the  volatile  base  referred  to  above  ;  young 
fruit  (summer  1874)  yielded  0"6  per  cent,  of  oil,  and  033  per  cent. 
of  a  mixture  of  methylic  and  ethylic  alcohols,  the  latter  greatly 
predominating ;  a  larger  quantity  of  material  being  here  at  the 
author's  disposal,  he  succeeded  in  isolating  and  numerically  deter- 
mining ethylic  alcohol,  ethylic  iodide,  and  methyl  oxalate,  with  satis- 
factory results. 

From  a  mixture  of  ripe  and  unripe  fruit  (summer  187-1)  similar 
results  were  obtained ;  the  following  figures  represent  the  relative 
yield  of  the  mixtures  of  alcohols  obtained  as  above  : — 

1874.  Very  young  fruit,  0'33  per  cent,  of  mixture  boiling  at  74°- 
78°. 

1874.  Partly  ripe,  partly  unripe  fruit,  014  per  cent,  of  mixture 
boiling  at  74-5°-78°. 

1873.  Imperfectly  ripe  fruit,  0'08  per  cent,  of  mixture  boiling  at 
72°-77°. 

1873.  Quite  ripe  fruit,  004  per  cent,  of  mixture  boiling  at  66°- 
72°. 

The  volatile  bases  obtained  from  these  different  specimens  were 
carefully  examined,  but  proved  to  be  nothing  but  ammonia  in  each 
case. 

Pastinaca  sativcu  being  botanically  allied  to  Heracleum  giganteum, 
the  author  also  examined  the  fruit  of  this  umbellifer ;  3-|  kilos,  of 
fruit  (half  ripe  and  half  partially  ripe)  were  distilled  with  15  kilos, 
of  water  until  6  kilos,  of  distillate  were  obtained  ;  from  the  aqueous 
portion  of  this  by  repeated  distillation  a  spirituous  distillate  was 
finally  obtained,  giving  numbers  agreeing  with  a  mixture  of  methylic 
and  ethylic  alcohols,  and  boiling  between  72°  and  7  7°  after  dehydration 
by  quicklime;  the  highest  boiling  portion  of  this  gave  numbers 
agreeing  with  ethylic  alcohol,  the  quantity  of  mixed  alcohols  obtained 
being  4-l  grams,  or  about  0-08  per  cent.  The  total  oil  obtained 
(after  a  second  distillation)  constituted  about  11  per  cent.,  but  did 
not  possess  any  constant  boiling  point,  17  grams  passing  at  195°- 
210°,  8-5  at  233°-240°,  and  35  at  240°-270°  (Renesse  found  the 


128  YEAR-BOOK   OF   PHARMACY. 

great  majority  distilled  at  244°-245° ;  lie,  however,  used  only  ripe 
fruit).  The  acid  residue  in  the  still  was  again  distilled  with  caustic 
soda  solution,  whereby  a  volatile  base  was  obtained  ;  this  appeared, 
however,  to  consist  only  of  ammonia  with  a  minute  trace  of  some- 
thing else  of  higher  molecular  weight ;  a  spirituous  liquid  also 
passed,  from  which  a  small  quantity  of  methylic  alcohol  was 
isolated. 

By  similar  treatment,  10  kilos,  of  the  unripe  fruit  of  Antliriscus 
cerefolium,  Hoffn.,  yielded  0*27  per  cent,  of  a  mixture  of  ethylic  and 
methylic  alcohols,  in  which  the  former  greatly  predominated,  and 
the  boiling  point  of  which  lay  between  75°  and  78°. 

From  these  results  the  author  concludes  that  ethylic  alcohol  is  in 
certain  cases  a  normal  constituent  of  unfermented  plant  juice,  exist- 
ing either  as  a  compound  ether  or  an  alcohol  itself. 

Notes  on  Diluted .  Phosphoric  Acid.  L.  Dohme.  (Proc.Amer. 
Pharm.  Assoc,  1875,  662.)  The  author  found  that  dilute  phosphoric 
ncid  prepared,  according  to  one  of  the  processes  of  the  U.  S.  Pharma- 
copoeia, from  the  glacial  acid  of  commerce,  always  contains  pyrophos- 
phoric  acid,  and  retains  that  impurity  even  after  long  continued  boil- 
ing with  or  without  the  'addition  of  nitric  acid.  A  sample  of  glacial 
acid  prepared  by  himself  (by  oxidizing  phosphorus  with  nitric  acid, 
evaporating  to  the  consistence  of  a  syrnp,  and  igniting  the  residue), 
however,  yielded  a  solution  which,  when  concentrated  by  evapora- 
tion until  the  boiling  point  reached  280°  F.,  was  found  to  contain 
the  tribasic  acid  only.  The  test  employed  in  these  experiments  for 
the  detection  of  pyrophosphoric  acid,  was  a  solution  of  ferric  chloride, 
which  forms  white  precipitates  both  with  pyro-  and  metaphosphoric 
acids  (see  Tear-Booh  of  Pharmacy,  1875,  p.  85).  Further  experi- 
ments proved  that  the  failure  of  commercial  glacial  phosphoric  acid 
to  yield  pure  solutions  of  the  tribasic  acid  must  be  attributed  to 
the  presence  of  soda,  which  appears  to  occur  in  considerable  quanti- 
ties (14  to  15  per  cent.)  in  nearly  all  commercial  samples.  It 
exists  therein  as  meta-  and  pyrophosphate,  neither  of  which  is 
converted  into  orthophosphate  by  boiling  the  solution.  Its  presence 
was  detected,  and  its  quantity  estimated,  by  the  following  process  : — 

A  weighed  quantity  of  the  glacial  acid  was  dissolved  in  water, 
and  the  solution  boiled  until  a  drop  brought  in  contact  with  albumen 
on  a  watch  glass  no  longer  produced  a  precipitate.  The  phosphoric 
acid  was  then  precipitated  with  an  excess  of  subacetate  of  lead,  the 
precipitate  separated  by  filtration,  the  filtrate,  together  with  the 
washings,  freed  from  lead  by  sulphuretted  hydrogen,  again  filtered, 
then  evaporated  to  dryness,  and  the  residue  ignited  in  a  platinum 
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crucible.  The  dark  residue,  when  purified  by  dissolving  in  water, 
filtering,  evaporating,  and  again  igniting,  yielded  pure  sodium 
carbonate  entirely  free  from  phosphoric  acid.  Calculated  for  meta- 
phosphate,  the  impurity  was  found  to  amount  to  from  47  to  49  per 
cent.  Thus  it  follows  that  the  officinal  dilute  phosphoric  acid,  when 
prepared  from  the  commercial  glacial  acid,  in  accordance  with  the 
directions  of  the  U.  S.  Pharmacopoeia,  is  not  only  impure  but  also 
of  insufficient  strength. 

The  same  subject  has  been  investigated  with  precisely  the  same 
results  by  J.  P.  Remington.  (Proc  Amer.  Pharm.  Assoc,  1875, 
670.)  From  his  report  it  appears  that  glacial  phosphoric  acid  owes 
its  solidity  mainly  to  the  presence  of  soda,  and  that  in  the  absence  of 
the  latter  the  acid  cannot  be  obtained  in  the  well-known  transparent 
glass-like  condition,  but  forms  a  semi-solid  mass,  which  does  not 
retain  its  consistence,  but  readily  liquifies  when  exposed  to  the  air. 
As  the  best  substitute  for  the  glacial  acid,  he  suggests  a  thick  syrupy 
acid,  having  a  definite  specific  gravity,  which  can  be  readily  diluted 
to  the  required  strength. 

A  New  Method  of  Preparing  Phosphoric  Acid.  Prof.  G-.  P.  H. 
Markoe.  (Proc.  Amer.  Pharm.  Assoc,  1875,  677.)  The  following 
are  the  main  details  of  a  new  process  for  the  preparation  of  phos- 
phoric acid,  which  the  author  recommends  as  safe,  economical,  and 
expeditious : — 

Phosphorus       ...         .1  part. 
Nitric  Acid  (sp.  gr.  142)     .         .     6  parts. 

"Water 1  part. 

Bromine,  or  Hydrobromic  Acid,     a  sufficient  quantity. 

Put  the  phosphorus  and  the  nitric  acid  into  a  glass  flask,  capable  of 
holding  at  least  double  the  amount  of  all  the  materials  ;  place  in  the 
neck  of  the  flask  a  glass  funnel,  and  invert  a  smaller  funnel  over  the 
first  one ;  pour  into  the  flask  a  few  drops  of  bromine  or  some  hydro- 
bromic acid,  and  when  the  reaction  has  fairly  started,  place  the  flask 
in  a  pan  of  water,  and  let  the  reaction  go  on  in  such  a  way  that  the 
two  funnels  shall  not  get  hot ;  when  the  reaction  slackens,  it  may 
be  quickened  by  taking  the  flask  out  of  the  water  and  letting  the 
temperature  increase.  The  addition  of  a  few  grains  of  iodine  to 
the  materials  is  a  practical  advantage. 

The  novelty  of  this  process  is  the  employment  of  bromine  or 
iodine,  or  the  two  jointly,  in  connection  with  the  phosphorus  and 
nitric  acid,  and  the  reactions  that  take  place  are  these  : — The  bromine 
first  combines  with  the  phosphorus,  forming  pentabromide  of  phos- 
phorus (PBr5),  this  compound  is  at  once  decomposed  by  the  water 
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present  into  phosphoric  acid  (H3  P  04)  and  hydrobromic  acid, 
P  Br-  +  4  H2  0  =  H3  P  04  +  5  H  Br.  The  hydrobromic  acid  produced 
by  this  reaction  is  decomposed  as  fast  as  formed  by  the  nitric  acid, 
giving  free  nitric  oxide  and  water  as  the  resultants,  thus, — 

6HBr  +  2HNOfc  =  6Br  +  4H80  +  2NO. 

The  free  bromine  again  forms  pentabromide  of  phosphorus,  which 
in  turn  is  decomposed  by  water  into  phosphoric  acid  and  hydro- 
bromic acid,  and  the  hydrobromic  in  its  turn  is  reduced  by  the  nitric 
acid  as  already  explained.  Thus  a  very  small  quantity  of  bromine 
will  convert  a  large  quantity  of  phosphorus  into  phosphoric  acid. 

After  all  the  phosphorus  has  been  dissolved,  all  that  is  needed  to 
finish  the  process  is  to  transfer  the  contents  of  the  flask  into  a 
porcelain  evaporating-dish,  and  to  drive  off  the  excess  of  nitric  acid, 
and  then  to  dilute  the  syrupy  acid  with  distilled  water  to  any  desired 
extent. 

The  author  finds  that  by  using  iodine  in  connection  with  the 
bromine,  the  process  goes  on  better  than  when  either  of  these  ele- 
ments are  used  alone,  probably  because  bromide  of  iodine  is  formed, 
which  is  soluble  in  water.  Iodine  forms  with  the  phosphorus  ter- 
iodide  of  phosphorus,  which  is  decomposed  as  fast  as  formed  by 
water  into  phosphoric  acid  and  hydriodic  acid,  and  the  hydriodic 
acid  is  in  turn  decomposed  as  soon  as  formed  by  the  nitric  acid 
precisely  in  the  same  way  as  hydrobromic  acid  is  under  like  con- 
ditions. The  small  portions  of  bromine  and  iodine  remaining  at 
the  end  of  the  first  part  of  the  process  are  both  driven  off  by  the 
heat  employed  in  expelling  the  excess  of  nitric  acid. 

Additional  Notes  on  the  above  Process. — A  serious  accident  having 
occurred,  by  which  a  member  of  the  American  Association  was  in- 
jured while  trying  the  foregoing  process,  the  author  desires  to  add 
some  further  information  as  to  the  precautions  to  be  observed  in  its 
management.  If  the  nitric  acid  is  concentrated,  or  only  diluted  to 
a  small  extent,  as  given  in  the  original  formula,  it  is  necessary  that  a 
sharp  lookout  be  kept  not  to  let  the  temperature  rise  high  enough 
to  melt  the  phosphorus,  as  it  will  soon  do  unless  the  flask  be  put 
into  cold  water.  Concentrated  nitric  acid  will  not  rapidly  act  upon 
phosphorus  in  the  cold ;  and,  if  ice  is  used,  the  reaction  can  be  so 
far  checked  as  to  be  practically  of  no  account.  Bromine  can  be 
added  by  drops  to  phosphorus  in  the  presence  of  cold  nitric  acid, 
without  any  danger  whatever,  to  a  far  greater  extent  than  it  is  ever 
needful  to  employ  it  in  this  process.  If  phosphorus  is  put  into 
strong  nitric  acid,  and  the  reaction  allowed  to  fairly  get  under  way, 
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and  then  bromine  is  rapidly  added,  the  shock  of  the  violent  reaction 
between  the  phosphor  as  and  the  bromine  may  determine  the  violent 
explosion  of  all  the  materials  present.  In  order  to  avoid  the  shock 
produced  by  the  combination  of  bromine  with  phosphorus  in  presence 
of  nitric  acid,  the  author  proposes  to  add  the  bromine  and  iodine  to 
the  phosphorus  placed  in  the  water,  and  then  to  add  the  nitric  acid. 
He  also  calls  attention  to  the  fact,  that  the  quantity  of  bromine  or 
iodine  required  to  keep  up  the  action  between  large  quantities  of 
phosphorus  and  nitric  acid  in  the  cold  is  but  very  little  larger  than 
that  which  is  requisite  when  only  one  or  two  ounces  of  phosphorus 
are  used. 

When  hydrobromic  acid  is  used  in  place  of  bromine,  it  can  be 
added  at  once  to  the  phosphorus  and  nitric  acid.  Iodine  being 
in  a  solid  condition,  reacts  with  much  less  violence  on  solid  phos- 
phorus than  bromine,  and  therefore  the  addition  of  ten  to  twenty 
grains  of  iodine  to  phosphorus  under  water,  or  nitric  acid,  needs  no 
special  caution.  In  general  terms,  the  statement  may  be  made  that 
the  stronger  the  nitric  acid,  the  larger  the  proportion  of  bromine 
used ;  and  the  greater  the  degree  of  heat,  the  more  rapid  the  re- 
action ;  while  on  the  contrary,  with  a  diluted  nitric  acid,  a  small 
proportion  of  bromine,  and  a  lower  temperature,  the  rapidity  of  the 
process  can  be  controlled  at  will. 

The  following  details  of  two  experiments,  quoted  from  a  large 
number,  will  illustrate  modifications  of  the  process,  which  put  all 
danger  of  explosion  out  of  the  question. 

No.  1. 

Phosphorus 16  troy  ounces. 

Nitric  Acid  (sp.  gr.  1-42)         .         .  96     „         „ 

Water 96     „ 

Bromine 1  fluid  dram. 

Iodine 15  grains. 

The  iodine  was  dissolved  in  the  bromine,  and  the  mixture  was 
added  to  and  shaken  with  the  water,  until  dissolved,  in  a  two-gallon 
bottle.  The  phosphorus  was  then  added,  and  then  the  nitric  acid, 
and  lastly  the  glass  funnels  were  put  in  position  in  the  neck  of  the 
bottle,  and  the  whole  arrangements  set  in  a  large  stoneware  basin. 
At  the  end  of  an  hour  the  reaction  was  progressing  very  slowly  :  to 
quicken  it  a  gallon  of  hot  water  was  poured  into  the  basin,  and  this 
soon  increased  the  action.  Nothing  more  was  done  but  to  remove 
the  water  when  it  had  become  cool.  At  the  end  of  forty-eight  hours 
the  phosphorus  had  all  dissolved. 
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No.  2. 

Phosphorus 8  troy  ounces. 

Nitric  Acid  (sp.  gr.  1*42)  .        .  48     ,,         „ 

Water 24     „ 

Bromine 1  fluid  dram. 

Iodine 15  grains. 

The  water  and  phosphorus  were  put  into  a  ten-pint  flask,  the 
bromine  added  by  drops,  then  the  iodine,  and  then  the  nitric  acid, 
the  funnels  adjusted,  and  the  apparatus  placed  in  a  basin.  The 
reaction  began  slowly,  and  at  the  end  of  an  hour  had  increased  so 
that  the  flask  was  quite  warm.  To  cool  it  half  a  gallon  of  water  of 
45°  F.  was  poured  into  the  basin  and  kept  therein  for  twelve  hours. 
The  process  was  then  allowed  to  go  on  without  further  interference 
for  another  twelve  hours,  at  the  end  of  which  all  the  phosphorus 
was  dissolved. 

Notes  on  the  Preparation  of  Phosphoric  Acid.  E.  B.  Shuttle- 
worth.  {Canadian  Pha.rm.  Journ.,  February,  1876.)  In  view  of 
the  various  objections  which  have  been  raised  against  the  ordinary 
officinal  process  for  the  preparation  of  phosphoric  acid,  the  author 
proposes  some  improvements  which  during  the  last  three  years  he 
has  found  to  work  very  successfully.  Working  upon  ten  pounds 
of  phosphorus,  the  operation  is  conducted  in  a  nearly  closed  vessel 
resembling  a  tubulated  long-necked  vessel  of  ten  gallons  capacity. 
A  water  bath  is  used,  the  temperature  of  which  can  be  quickly  re- 
duced by  the  addition  of  cold  water,  so  that  the  action  may  be 
checked  without  diluting  the  acid.  At  the  commencement  1  pound 
of  phosphorus,  '2  4  pounds  of  nitric  acid  of  1315  specific  gravity, 
and  6  pounds  of  water  are  used.  Further  quantities  of  phosphorus 
of  a  like  amount  are  successively  added,  as  the  previous  ones  are 
dissolved,  each  time  along  with  8  pounds  of  nitric  acid  of  the  same 
specific  gravity;  further  additions  of  water  are  rarely  required. 
The  total  quantity  of  nitric  acid  consumed  during  the  operation 
ranges  from  72  to  78  pounds.  In  regard  to  the  concentration  of  the 
phosphoric  acid,  it  is  but  to  drive  off  the  water  and  nitric  acid  as  far 
as  possible  in  the  same  vessel  in  which  the  oxidation  has  been 
carried  on,  merely  removing  the  upright  head  or  neck.  In  this  way 
an  acid  of  oily  consistence  is  obtained,  which  may  be  further  evapo- 
rated in  platinum  or  porcelain.  Berlin  ware  and  enamelled  ware 
are  both  sensibly  attacked. 

Arbutm.  H.  Hlasiwetz  and  J.  Habermann.  (Annalen  der 
Chemie,  177,  339-343  ;  Journ.  Ohm.  Soc,  1876,  78.)  Kawalier  ob- 
tained from  the  leaves  of  Arctostaphylos  Uva  TJrsi  a  bitter  principle, 
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which  he  regarded  as  the  glucosideof  a  body,  "Arctuvin,"  indicated 
by  the  formula  C20H10O7 ;  subsequently  Strecker  identified  arctuvin 
with  hydroquinone,  and  regarded  the  bitter  principle,  arbutin,  as  a 
hydroquinone  glucoside,  C12  H6  07,  splitting  up  in  contact  with 
emulsin  into  glucose  and  hydroquinone,  taking  up  in  so  doing  the 
elements  of  water.  The  authors  find  that,  in  addition  to  hydroqui- 
none, methyl-hydroquinone  is  formed  during  this  reaction,  and  re- 
gard the  change  as  ensuing  in  accordance  with  the  equation : — 

Arbutin.  Hydroquinone.      Methyl-hydroquinone.  Sugar. 

Co5H34Ouf2H20  =  C6H602     +      C7H802     +     2C6H1206. 

The  arbutin  employed  (purchased  from  Trommsdorff,  of  Erfurt) 
was  treated  with  dilate  sulphuric  acid,  and  the  product  exhausted 
with  ether;  after  evaporation  of  the  ether,  a  residue  was  obtained, 
evidently  consisting  of  at  least  two  distinct  bodies,  one  much  more 
readily  fusible  than  the  other.  The  best  way  to  separate  these  was 
found  to  be  the  addition  of  benzine  to  the  residue  freed  as  far  as 
possible  from  ether,  digestion  at  a  gentle  heat,  and  finally  filtration  ; 
the  hydroquinone  is  only  sparingly  dissolved,  and  is  thus  left  on  the 
filter,  wrhilst  the  methyl-hydroquinone  is  readily  soluble  in  slightly 
warmed  benzine ;  an  almost  quantitative  separation  is  thus  effected. 
In  this  way  it  was  found  that  100  parts  of  arbutin  furnished  the 
following  quantities  of  products,  the  glucose  being  estimated  by 
Fehling's  method  : — 


Found. 


Calculated  for  above 
equation. 

Hydroquinone     .     .       197     .         .     18-2 
Methyl-hydroquinone    22  5     .         .     20*6 

/~n  n  a  m  n  i   -.    /mean  of  three ^ 

GlUCOSe    .        •     .  .         64*7       .  .       64-1    (.estimations.,* 

The  hydroquinone  thus  obtained  melted  constantly  at  160°, 
whether  crystallized  from  water  or  sublimed,  and  whether  in  fine 
thin  needles  or  in  large  individual  crystals  j  Hesse  has  given  177'5°, 
and  later  172 '5°,  as  the  melting  point. 

The  methyl-hydroquinone  wras  obtained  in  the  pure  state  by  eva- 
porating off  the  benzine  and  distilling  the  residue ;  at  about  243° 
it  passes  over  as  a  clear  white  oil,  solidifying  to  a  crystalline  mass 
more  or  less  rapidly  according  to  the  purity  ;  it  melts  at  53°,  and  has 
a  burning  taste,  with  sweetish  aftertaste :  its  crystals  belong  to  the 
prismatic  system,  according  to  measurement,  by  Ditschauer, — 

a:b  :c  =  l  :  01601  :  01379. 

When  fused  with  caustic  potash  it  forms  hydroquinone,  melting  at 
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169°,  after  extraction  by  ether  from  the  acidified  solution  of  the 
product  and  purification  by  sublimation;  hence  it  is  veritably  a 

f  O  C  H 

methylic   ether    of  hydroquinone,    C6H4<~'-rq-     3.       That  this   is 

so  is  proved  by  the  circumstance  that  it  can  be  synthesized  from 
hydroquinone  by  treatment  with  methyl-sulphate  of  potassium  and 
caustic  potash  ;  simultaneously,  however,  dimethyl-hydroquinone  is 
formed.  On  heating  to  170°  for  six  hours  a  sealed  tube  containing 
11  grams  hydroquinone,  15  methylsulphate  of  potassium,  and  six  of 
caustic  potash,  acidulating  the  product,  and  extracting  with  ether, 
a  mixture  of  hydroquinone  and  the  two  methylic  ethers  is  obtained; 
by  treatment  with  benzine  the  hydroquinone  is  left  behind,  and  on 
distilling  with  water  the  residue  left  after  evaporation  of  the 
benzine,  the  dimethylic  ether  passes  over  whilst  the  monomethylic 
ether  remains  behind.  After  recrystallization  from  water,  this  ether 
exhibited  exactly  the  same  properties  and  melting  point  as  the 
product  from  arbutin,  which  was  also  found  to  be  non-volatile  with 
steam.  The  dimethylic  ether  has  a  burning  taste,  resembles  the 
monomethylic  ether  in  its  solubilities,  and  melts  at  55°  to  56° ; 
neither  ether  gives  with  ferric  chloride  the  green  product  obtained 
with  hydroquinone ;  both  reduce  silver  nitrate  on  warming,  evolving 
the  odour  of  quinone. 

The  nitro-arbutin  described  by  Strecker  was  found  by  the  authors 
to  give  numbers  agreeing  with  the  formula  C25  H30  (N  02)4  014  +  3J 
H2  0,  with  which,  indeed,  Strecker's  own  values  agree  very  fairly. 

The  Testing  of  Potassium  Iodide.  M.  Lepage,  (/own.  de 
Pharm.  et  de  Chim.,  xxiii.,  261.)  The  author's  method  of  ascertain- 
ing the  purity  of  potassium  iodide  is  based  .upon  the  solubility  of 
this  salt  in  alcohol,  and  the  comparative  insolubility  therein  of  the 
impurities  (carbonate,  iodate,  sulphate,  chloride,  and  bromide) 
which  it  is  likely  to  contain.  One  part  of  pure  potassium  iodide  is 
soluble  in  12-13  parts  (not  in  6  parts,  as  some  authors  state)  of 
spirit  of  90-92  per  cent. 

Fifty  to  sixty  grams  of  the  iodide  to  be  tested  are  reduced  to  a  fine 
powder,  of  which  four  grams  are  digested  in  a  flask  with  fifty-five 
grams  of  alcohol  of  90-92  per  cent,  for  twenty-four  hours.  If  com- 
plete solution  is  thus  effected,  the  salt  may  be  considered  as  pure. 
Should  a  residue  remain,  the  alcoholic  solution  is  poured  off,  and  the 
insoluble  matter  treated  three  successive  times  with  eight  grams  of 
alcohol  in  order  to  take  up  the  last  trace  of  iodide.  The  insoluble 
portion  is  dissolved  in  water,  the  solution  evaporated  in  a  tared 
dish,  and  the  residue,  representing  the  total  impurities,  weighed. 
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It  is  then  again  dissolved  in  water,  and  the  solution  submitted  to 
the  following  tests  : — 

1.  A  white  precipitate  produced  by  barium  chloride,  indicates 
either  carbonate  or  sulphate,  or  both.  The  nature  of  the  impurity- 
is  readily  recognized  by  the  behaviour  of  the  precipitate  to  hydro- 
chloric acid. 

2.  The  presence  of  iodate  is  detected  by  adding  a  few  drops  of 
sulphurous  acid  to  a  portion  of  the  solution,  and  taking  up  the 
liberated  iodine  with  chloroform  or  bisulphide  of  carbon.  If  the 
solution  be  alkaline,  it  must  be  neutralized  with  sulphuric  acid 
before  the  test  is  applied.  The  same  point  is  to  be  considered  in  the 
next  test. 

3.  To  another  portion  of  the  neutral  solution,  chlorine  water  is 
added  in  slight  excess,  and  any  bromine  thus  liberated  recognized  by 
shaking  with  chloroform. 

4.  In  the  absence  of  bromide,  chloride  may  be  detected  by  silver 
nitrate.  Should  bromide  be  present,  a  large  quantity  of  the  iodide 
must  be  treated  with  alcohol  as  before,  and  0  5-1  gram  of  the  in- 
soluble residue  tested  for  chlorides  by  distillation  with  potassium 
bichromate  and  sulphuric  acid  in  the  usual  way. 

The  Detection  of  Morphine.  A.  Husemann.  (Archiv  der 
Pharmacie  [3],  vi.,  p.  231.)  The  author  reasserts  the  value  of 
his  test  for  morphine  since  it  has  been  disputed  by  Mohr.  The 
alkaloid,  or  any  of  its  salts,  when  kept  in  contact  with  sulphuric 
acid  for  12-15  hours,  or  when  heated  with  it  to  110°  C.  for  half  an 
hour,  or  to  150°  C.  for  a  few  seconds,  and  then  allowed  to  cool,  yields 
a  solution  in  which  small  quantities  of  oxidizing  agents,  such  as 
nitric  acid,  potassium  nitrate,  potassium  chlorate,  chlorine  water, 
sodium  hypochlorite,  or  ferric  chloride,  produce  a  beautiful  blue  or 
violet  red  colour,  which  soon  changes  to  blood  red,  and  finally  dis- 
appears. It  is  not  the  morphine  itself,  but  the  product  of  its  de- 
composition by  sulphuric  acid,  which  causes  this  characteristic 
coloration.  The  test  is  so  delicate  that  T^o^a  °f  a  milligram  of 
morphine,  when  treated  with  a  few  drops  of  sulphuric  acid  in  the 
manner  described,  suffices  to  produce  at  least  a  pink  colour  with  a 
drop  of  any  of  the  reagents  named.  With  chlorine  water  or  sodium 
hypochlorite,  the  test  succeeds  even  in  the  presence  of  organic 
colouring  matter.  The  author  does  not  know  any  substance  besides 
morphine,  which  under  the  same  conditions  produces  the  same  re- 
action, and  therefore  considers  his  test  as  more  trustworthy  than 
Frohde's  test,  which,  according  to  Dragendorff,  will  indicate  -g-ooth 
milligram  of  this  alkaloid. 
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Detection   of  Artificial   Colouring  Matters   in    Claret.     Prof. 

Bofctger.  (Zeitschrift  fur  Analyt.  Chemie,  1876,  107,  from  Ber.  der 
deutsch.  cliem.  Ges.)  The  colouring  matter  of  the  black  mallow, 
which  is  now  extensively  used  in  the  manufacture  of  sophisticated 
red  wines,  may  be  detected  in  the  following  manner : — 10  c.c.  of 
the  wine  are  mixed  with  90  c.c.  of  distilled  water,  and  to  30  c.c. 
of  this  mixture  10  c.c.  of  a  saturated  solution  of  copper  sulphate  are 
added.  Genuine  wine  thus  treated  will  be  immediately  decolorized, 
whereas  wine  coloured  with  black  mallow  will  produce  a  deep  violet 
mixture. 

Constituents  of  Wood-Tar  Creasote.  F.  Tiemann  and  B.  Men- 
delsohn. (Ber.  der  deutsch.  chem.  Ges.,  viii.,  1136;  Jourti.  Ghem. 
Soc,  1876,  74.)  The  portion  of  Rhenish  wood-tar  creasote  boiling 
at  200°-230°,  was  dissolved  in  ether,  and  the  solution  agitated  with 
potash.  The  aqueous  liquid,  after  separation  from  the  ether,  was 
acidified,  and  the  oil  thereby  liberated  was  separated  by  fractional 
distillation  into  two  portions,  boiling  at  195°-212°  and  217°-226° 
respectively.     The  latter  consisted  of  phlorol  and  creosol. 

Methylcreosol  (Dimethylhomojjyrocatechin.) — This  body  was  obtained 
thus  : — The  foregoing  mixture  of  phlorol  and  creosol  dissolved  in 
alcohol,  and  mixed  with  a  slight  excess  of  potash,  was  evaporated 
till  it  began  to  crystallize,  and  the  crude  creosol-potassium-salt 
thereby  formed  was  dissolved  in  methyl  alcohol,  and  boiled  with 
excess  of  methyl  iodide.  The  product  was  a  dense  oily  body,  dis- 
tilling for  the  most  part  at  214°-218°. 

Methylcreosol  is  a  transparent  heavy  liquid,  of  not  unpleasant 
odour  when  pure,  insoluble  in  water  and  dilute  alkalies,  but  easily 
soluble  in  alcohol  and  ether. 

Dimethylprotocatechuic  Acid. — Methylcreosol  was  oxidized  by  heat- 
ing it  with  a  dilute  solution  of  potassium  permanganate.  The 
product  was  an  acid,  crystallizing  in  long  prisms,  dissolving  sparingly 
in  water,  and  freely  in  alcohol  and  ether,  melting  at  174°,  and  having 
the  composition  of  dimethyloxybenzoic  acid.  By  gentle  fusion  with 
potassium  hydrate,  it  was  converted  into  pyrocatechuic  acid.  This 
decomposition  and  its  melting  point  characterise  the  body  as  di- 
methylprotocatechuic  acid. 

Creosol  is  therefore  a  derivative  of  protocatechuic  acid,  and  must 
be  regarded  as  methylated  methyl pyrocatechin,  or  homoguaiacol. 

Indifferent  Oils  of  Wood-Tar  Creasote. — The  ethereal  solution 
above-mentioned  contained  an  oil  boiling  at  214°-218°,  which  was 
separated  by  fractional  distillation.  This  body  yielded  by  oxidation 
dimethyl  pyrocatechuic  acid,  and  therefore  consisted  of  methylcreosol, 
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or  dimethylhomopyrocatechin.     Other  oils  present  in  the  ethereal 
solution  are  being  examined  by  the  authors. 

Sublimed  Salicylic  Acid.     Dr.  J.  Biel.    (Zeitschrift  des  oesterr. 
Apoih.    Ver.,  from  Pharm.  Zeitschrift  fur  Bussland,  1876,  No.   6.) 
The  assumption  that  sublimed  salicylic  acid  is  a  purer  preparation 
than  the  purified  crystallized  acid,  has  induced  a  number  of  medical 
practitioners  to  prescribe  it  in  preference  to  the  latter,  in  spite  of  its 
much  higher  price.     The  author  shows  that  this  supposition  is  not 
in  accordance  with  facts,  as  the  sublimed  preparation  is  prone  to 
spontaneous  decomposition,  whereby  it  is  split  up  into  carbolic  and 
carbonic  acids.     Snow-white  and  perfectly  odourless   samples,  ob- 
tained from  manufacturers  of  high  reputation,  were  observed  soon 
to  assume  a  pink  tint,  which  gradually  increased  in  intensity,  while 
at  the  same  time  the  odour  of  phenol  became  distinctly  perceptible. 
By  allowing  the  decomposition  to  proceed  in  a  bottle  fitted  w7ith 
a  doubly-perforated  cork  connected   with  glass  tubes,  carrying  off 
the  liberated  carbonic  acid  gas  with  a  current  of   air  previously 
freed  from  C  02,  and  passing  the  gas  through  titrated  baryta  water, 
the  author  was  able  to  determine  the  extent  of  this  change  from 
day  to  day.     His   experiments  lead  to  the  conclusion  that  the  sub- 
limed acid  is  an  unsatisfactory  and  unsafe  preparation,  and  therefore 
unfit  for  medicinal  use.     The  purified  crystallized  acid,  on  the  other 
hand,  appears  to  be  a  very  stable  compound. 

Experiments  on  the  Arrest  of  Fermentation  by  Salicylic  Acid 
and  other  Aromatic  Acids.  E.  von  Meyer  and  H.  Kolbe.  {Joum. 
Ghem.  Soc,  from  Joum.  fur  Pract.  Ghem.,  xii.,  133.)  Quantitative 
experiments  were  undertaken  to  ascertain  the  effect  of  the  addition 
of  salicylic  acid  to  solutions  of  sugar  and  yeast,  as  regards  its  power 
of  arresting  fermentation.  Neubauer's  experiments  pointed  to  a 
direct  proportion  between  the  quantity  of  salicylic  acid  present  and 
the  yeast  destroyed ;  the  authors  show  that  this  is  true  within  cer- 
tain limits  only. 

The  experiments  are  tabulated  in  this  abstract  in  nine  series. 
The  salicylic  acid,  dissolved  in  warm  water,  was  added  to  the  solu- 
tion of  sugar,  which,  unless  otherwise  stated,  consisted  of  a  12  per 
cent,  solution  of  glucose. 

1.  To  determine  the  quantity  of  salicylic  acid  which  is  just 
sufficient  to  check  the  action  of  a  given  amount  of  yeast,  and  thus 
to  fix  the  limit  at  which  fermentation  would  begin  when  over- 
stepped. 
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Experiment.  Result. 

1  lit.  sugar  solution. 
•25  grm.  salicylic  acid. 
3  grms.  yeast. 

J  lit.  sugar  solution. 
•25  grm.  salicylic  acid. 
1  grm.  yeast. 

£  lit.  sugar  solution,  6  p.  c. 
•25  grm.  salicylic  acid. 
1  grm.  yeast. 

1  lit.  sugar  solution. 
•4  grm.  salicylic  acid. 
5  grms.  yeast. 

1  lit.  sugar  solution. 
•5  grm.  salicylic  acid! 
15  grms.  yeast. 

To  the  last  were  added — 

•5  grm.  salicylic  acid,  and 
15  grms.  yeast. 

1  lit.  sugar  solution. 
•6  grm.  salicylic  acid. 
25  grms.  of  yeast. 

To  the  last  were  added — 
•6  grm.  salicylic  acid. 
35  grms.  yeast. 

1  lit.  sugar  solution.  ~\ 

•75  grm.  salicylic  acid.         V  Turbidity,  but  no  evolution  of  gas. 

50  grms.  yeast.  ) 

To  the  last  were  added —  "s 

•75  grm.  salicylic  acid.         C  Evident  fermentation. 
60  grms.  yeast.  ) 

The  last  experiment  was  repeated  with  a  6  per  cent,  solution,  with 
the  same  result. 

Representing  the  quantities  of  salicylic  acid  and  limits-  of  yeast, 
rendered  inactive  by  co-ordinates,  a  curve  is  obtained,  which  rises 
gradually  up  to  "4  gram,  but  steeply  from  that  point  to  "75  gram. 

2.  The  next  series  shows  that  the  quantity  of  yeast  rendered  in- 
active by  salicylic  acid  varies  with  the  dilution  of  the  fermenting 
substance,  and  is  in  inverse  ratio  to  the  quantity  of  the  fermenting 
liquid,  while  the  amount  of  sugar  contained  in  it  has  no  influence 
within  certain  limits. 

Experiment.  Result. 

2  lit.  sugar  solution,  6  p.  c.    ~\ 

y 


Weak  fermentation. 


No  fermentation. 


No  fermentation. 


Weak,  but  distinct  fermentation. 


Feeble  fermentation. 


The  fermentation  became  active. 


No  fermentation. 


Moderately  strong  fermentation. 


•5  grm.  salicylic  acid. 
15  grms.  yeast. 


Distinct  fermentation. 
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Experiment.  Result. 

4  lit.  sugar  solution,  6  p.  c.    ") 

•o  grm.  salicylic  acid.  I  Active  fermentation  after  a  short 

5  grms.  yeast.  J     time. 

1  lit.  sugar  solution,  12  p.  c.  } 

1  grm.  salicylic  acid.  >  Absolutely  no  fermentation. 

30  grms.  yeast.  ) 

4  lit.  sugar  solution,  12  p.  c.  ") 

1  grm.  salicylic  acid.  >  Strong  fermentation. 

30  grms.  yeast.  ) 

4  lit.  sugar  solution,  3  p.  c.    l 

1  grm.  salicylic  acid.  >  Active  fermentation. 

30  grms.  yeast.  ) 

4  lit.  sugar  solution,  3  p.  c.    ") 

1  grm.  salicylic  acid.  \  Evident  fermentation. 

10  grms.  yeast.  ) 

3.  In  Neubauer's  experiments  a  larger  quantity  of  salicylic  acid 
"was  required  to  check  the  fermenting  power  of  yeast  after  it  had 
been  acting  for  some  time  than  before  it  had  commenced  ;•  but  those 
experiments  were  performed  with  beer-must,  in  which  the  yeast 
rapidly  multiplies.  The  following  experiments  show  that  where 
there  is  no  considerable  increase  of  the  yeast  (as  when  pure  sugar 
is  employed),  the  same  quantity  of  salicylic  acid  that  would  be  re- 
quired at  the  commencement  suffices  to  check  fermentation  after  it 
has  proceeded  for  some  time.  One  gram  of  yeast  was  added  to  1 
litre  of  sugar-solution,  and  after  fermentation  had  been  set  up,  the 
addition  of  '25  gram  of  salicylic  acid  completely  arrested  it. 
Similarly  were  15  and  50  grams  of  yeast  in  1  litre  of  sugar- solution 
checked  by  "5  and  *65  gram  of  salicylic  acid  respectively. 

4.  The  next  experiments  go  to  I  prove  that  after  being  checked 
by  contact  with  salicylic  acid,  yeast  cannot  resume  functional 
activity.  The  yeast  in  each  case  was  washed  till  perfectly  free  from 
salicylic  acid.  It  was  then  added  to  a  fresh  solution  of  sugar,  but 
in  neither  case  did  it  set  up  fermentation. 

(1)  (2) 

1  lit.  sugar  solution.  1  lit.  sugar  solution. 

1  grm.  salicylic  acid.  -5  grm.  salicylic  acid. 

30  grms.  yeast.  10  grms  yeast. 

5.  To  ascertain  whether  in  arresting  fermentation  the  salicylic 
acid  suffers  any  chemical  change,  the  next  series  of  experiments 
were  undertaken.  The  plan  adopted  was  to  add  the  salicylic  acid 
to  the  fermentable  mixture,  containing  yeast  below  or  in  excess  of 
the  limit,  and  then  to  separate  what  salicylic  acid  remained  un- 
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altered.  The  method  employed  to  separate  the  salicylic  acid  after 
it  had  been  added  was  to  neutralize  the  warm  filtered  solution  with 
chalk,  evaporate,  add  hydrochloric  acid,  and  then  to  shake  up 
repeatedly  with  ether.  The  ethereal  extract  left  a  brown  mass  on 
evaporating,  and  this  was  extracted  with  chloroform.  The  residue 
from  the  evaporation  of  the  chloroform  solution  was  suspended  in 
water,  and  treated  with  carbonate  of  lead.  The  lead  salt  was  decom- 
posed with  sulphuretted  hydrogen,  the  warmed  solution  treated  with 
chalk,  and  the  salicylic  acid  liberated  from  the  lime  salt  by  sufficient 
hydrochloric  acid  and  ether.     It  was  dried  at  50°-30°. 


Experiment.  Observation. 
1  lit.  solution,  3  per  cent.       ]    After  fermentation,  894  per  cent. 

1  grm.  salicylic  acid.  >       of    the    salicylic  acid    was  re- 

30  grins,  yeast.  J        covered. 

4  lit.  sugar  solution.  )    0„                      ,   ,,         ..    ,.        ., 

°        ,.        .,  f    87  per  cent,  of  the  salicvhc  acid 

1  grm.  salicylic  acid.  V       recovered# 

40  grins,  yeast.  ) 

,  „              ,.    ,.        ! ,  /    90  per  cent,  of  the  salicylie  acid  re- 
l-o  grm.  salicylic  acid. 

60  grins,  yeast. 


covered. 


6.  The  small  loss  is  readily  accounted  for  in  the  process  of  ex- 
traction. As  confirmation  of  the  inference  from  these  results,  the 
yeast  was  added  in  small  successive  quantities.  To  1  litre  of  sugar 
solution  and  '5  gram  salicylic  acid  there  were  added  at  intervals 
of  four  and  five  hours  three  times  5  grams,  and  twice  10  grams  of 
yeast,  that  is  to  say,  20  grams  more  than  the  salicylic  could  check  if 
all  added  at  once.  The  fluid  was  turbid  with  yeast,  but  there  was 
no  fermentation.  In  a  similar  experiment  140  grams  of  yeast  did 
not  cause  fermentation  in  presence  of  1  gram  of  salicylic  acid. 

7.  A  series  of  parallel  experiments  was  made  in  the  case  of 
emulsin  and  amygdalin.  It  is  evident  that  salicylic  acid  does 
influence  this  fermentation,  from  the  fact  that  the  greater  the 
amount  added  the  larger  is  the  quantity  of  emulsin  rendered  in- 
active ;  but  the  action  of  salicylic  acid  is  not  nearly  so  powerful  on 
emulsin  as  on  yeast.  The  amygdalin  was  dissolved  in  the  solution 
of  salicylic  acid,  to  which  was  then  added  a  weighed  quantity  of 
sweet  almonds,  from  which  the  oil  had  been  removed  by  ether. 
After  twenty-four  hours  in  a  closed  vessel,  the  mixture  was  distilled, 
and  the  hydrocyanic  acid  estimated  as  silver  salt.     For  example  : — 

Experiment.  Observation. 

2-5  grms.  pure  amygdalin.  \ 

100  grms.  water.  v.  Yielded  -135  grm.  hydrocyanic  acid. 

5  grms.  powdered  almonds.  ) 
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Experiment.  Observation. 

2-5  grms.  pure  amygdalin.  |  tQm   HCy>    .^      ?5  per  ^  of 

1  grm.  salicylic  acid.  V        the  dalin  was  imaitered. 

12  grms.  sweet  almonds.  J 

As  above,  but  with  only  "£    97'6  per  cent,  of  the  amygdalin 

5  grms.  sweet  almonds.  )        remained  undecomposed. 

8.  The  next  experiments  demonstrated  that  an.  aqueous  solution 
of  salicylic  acid  coagulated  emulsin,  as  well  as  albumin  of  hen's  eggs ; 
and  further,  that  coagulated  emulsin  is  without  action  on  amyg- 
dalin ;  hence,  when  mixed  wjth  the  salicylic  acid,  previous  to  meet- 
ing the  amygdalin,  the  effect  of  emulsin  is  very  greatly  lessened. 

9.  Comparative  experiments  were  also  made  with  other  aromatic 
acids.  Creasotic  acid  gave  the  same  results  as  salicylic  acid.  Benzoic 
acid  acted  similarly,  but  in  a  lesser  degree,  being  one-fifth  as 
powerful  as  salicylic  acid.  Chlorosalicylic  acid  exerted  an  action  on 
yeast  intermediate  between  the  action  of  salicylic  acid  and  that  of 
benzoic  acid.  Paraoxybenzoic  acid  does  not  influence  fermentation, 
but  chlorodracylic  acid,  obtained  from  it  by  the  action  of  phosphorus 
pentachloride,  has  a  decided  antifermentative  action. 

Gallic,  pyrogallic,  phthalic,  and  isophthalic  acids  are  without 
effect. 

The  Preparation  of  Ferrous  Phosphate.  R.  Price.  (From  a 
paper  read  before  the  Pharmaceutical  Society,  March  1st,  1876.) 
The  precipitation  of  ferrous  phosphate  from  a  solution  of  ferrous 
sulphate  by  sodium  phosphate  in  the  presence  of  sodium  acetate,  as 
directed  in  the  British  Pharmacopoeia,  is  not  complete,  as  the  pre- 
cipitate is  not  insoluble  in  the  acetic  acid  liberated  in  the  process. 
The  author's  experiments  indicate  that  the  solubility  of  ferrous 
phosphate  in  acetic  acid  is  greater  than  is  generally  supposed,  and 
that  as  much  as  one-fourth  of  the  phosphate  of  iron  may  thus  be 
lost  in  the  process.  To  avoid  this  loss,  he  recommends  the  use  of 
an  excess  of  sodium  phosphate  in  place  of  the  acetate,  and  suggests 
the  following  process  as  a  substitute  for  the  officinal  one : — 

Granulated  Ferrous  Sulphate   .     .     224  grains. 

Sodium  Phosphate 660      ,, 

Cold  distilled  water 12  ounces. 

Dissolve  the  ferrous  sulphate  in  2|  ounces  of  the  water,  and  the 
sodium  phosphate  in  the  remaining  9J  ounces.  Mix  the  two  solu- 
tions, digest  for  a  few  minutes  at  a  gentle  heat  with  frequent  stir- 
ring, and  then  allow  the  solutions  to  stand  until  the  precipitated 
ferrous  phosphate  settles  down  in  a  dense  form,  leaving  the  super- 
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natant  liquid  tolerably  clear.  Throw  the  precipitate  upon  a  filter 
and  wash  it  rapidly  with  cold  distilled  water. 

The  formation  of  free  sulphuric  acid  is  as  effectually  prevented 
by  the  excess  of  sodium  phosphate  as  by  sodium  acetate,  and  instead 
of  acetic  acid,  which  is  liberated  in  the  officinal  process,  a  solution 
of  acid  sodium  phosphate,  Na  H2  P  04,  is  formed,  in  which  the  pre- 
cipitate is  insoluble. 

Examination  of  Spirits  for  Methylated  Spirit  and  Pousel  Oil. 
A.  Dupre.     (From  the  Analyst,  April  29th,  1876.) 

1. — Examination  for  Methylated  Spirit. 

Five  fluid  ounces  of  the  suspected  spirit  are  distilled  twice, 
having  been  rendered  alkaline  the  first  time,  and  acid  the  second 
time,  about  two-thirds  being  distilled  over  each  time.  The  distillate 
is  now  shaken  up  with  dry  potassium  carbonate,  and  after  standing 
over  night  the  upper  layer  is  taken  off  by  a  syphon  or  pipette,  and 
again  twice  distilled,  about  half  an  ounce  being  driven  over  this 
time.  This  last  half- ounce  will  be  found  to  contain  any  methylic 
alcohol  present  in  the  original  five  ounces. 

All  the  distillations  should  be  conducted  in  an  apparatus  having 
the  receiver  connected  air-tight  with  the  condenser,  and  furnished 
with  a  mercury  valve,  allowing  of  expansion  and  contraction  of  the 
air,  but  preventing  loss  by  evaporation  during  the  distillation. 
About  one-third  of  this  distillate  is  now  diluted  to  a  strength  of 
from  10  to  15  per  cent,  by  the  addition  of  distilled  water,  or  70 
fluid  grains  are  made  up  to  about  500.  In  this  diluted  spirit  the 
alcohol  is  now  determined,  first,  by  specific  gravity ;  secondly,  by 
means  of  Geissler's  vaporimeter;  and  thirdly,  by  oxidation  into 
acetic  acid,  and  volumetric  estimation  of  the  latter. 

With  pure  alcohol,  all  three  methods  give  results  which  should 
agree  to  within  at  least  one-tenth  of  a  per  cent.  If,  however,  any 
appreciable  amount  of  methylated  spirit  is  present,  the  results  will 
differ  more  or  less  widely. 

The  specific  gravity  will  give  the  total  amount  of  both  alcohols 
present,  the  specific  gravity  of  aqueous  methylic  and  ethylic  alcohols 
being  almost  identical.  Geissler's  vaporimeter  will,  however,  now 
give  a  higher  result,  the  higher  the  more  methylic  alcohol  is  present, 
this  alcohol  having  a  lower  boiling  point  than  ethylic  alcohol,  or,  at 
the  same  temperature,  a  higher  vapour  tension. 

On  the  other  hand,  the  oxidation  process  will  yield  a  lower  result, 
since  the  methylic  alcohol,  when  completely  oxidized  by  sulphuric 
acid  and  potassium  dichromate,  yields  only  water  and  carbonic  an- 
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hydride,  which,  of  course,  is  not  estimated  volumetrically.  This 
process  will  therefore  indicate  only  the  ethylic  alcohol  present  in 
the  mixture,  and  the  difference  between  the  strength  thus  found 
and  that  derived  from  the  specific  gravity,  gives  a  rough  indication 
of  the  proportion  of  methylic  alcohol  present. 

When  pure  aqueous  alcohol  is  oxidized  in  this  manner  in  a  closed 
flask,  it  will  be  found  on  opening  the  flask  after  cooling,  that  if  any- 
thing, a  slight  vacuum  has  been  produced  in  the  flask.  If,  how- 
ever, any  appreciable  amount  of  methylic  alcohol  is  present,  it  will 
be  found  that,  on  opening  the  flask,  a  slight  escape  of  gas  takes 
place,  owiDg  to  the  carbonic  anhydride  produced. 

For  details  of  the  method  of  oxidation,  the  work  on  wine,  by  Dr. 
Thudichum  and  the  author  (page  207)  may  be  consulted.  Should 
the  presence  of  methylic  alcohol  be  indicated  by  this  process,  the 
remainder  of  the  half- ounce  may  be  employed  for  confirmation  by 
other  tests,  such  as  production  of  methyl  aniline-violet,  or  oxalate 
of  methyl.  The  method,  however,  will  be  found  valuable  chiefly  as 
yielding  very  strong  negative  evidence,  and  when  once  one  gets 
accustomed  to  it,  it  is  very  easily  worked,  much  more  so  than 
might  perhaps  appear  from  this  description  of  it. 

The  two  following  experiments  show  the  working  of  the  process: — 

Firstly.  A  pure  whisky,  when  treated  as  above,  gave  the  follow- 
ing results  for  the  diluted  final  distillate  : — 


Strength  by  specific  gravity 

.     9*83  per  cent. 

,,          ,,   vaporirneter    . 

.     9-75 

„          „    oxidation 

.     9-75 

A  portion  of  the  same  whisky  was  now  adulterated  with  10  per 
cent,  of  ordinary  methylated  spirit,  and  again  tested.  The  final 
diluted  distillate  now  gave  : — 


Strength  by  specific  gravity 

.     10-08  per  cent. 

,,         ,,   vaporirneter 

.     10-45 

,,         ,,   oxidation 

.       9-50 

The  differences  between  the  three  estimations  are  so  great  as  to 
justify  the  conclusion  that  as  small  an  addition  as  2  or  3  per  cent, 
of  methylated  spirit  would  be  distinctly  recognizable,  and  that  at  all 
events,  as  much  as  5  per  cent,  could  not  possibly  be  overlooked. 

2. — Testing  for  Fousel  Oil. 

Fousel  oil,  as  is  well  known,  consists  of  a  mixture  of  various  of 
the  higher  homologues  of  ethylic  alcohol,  all  or  most  of  which,  when 
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oxidized  by  means  of  sulphuric  acid  and  potassium  dichromate, 
yield  their  corresponding  acids,  and  these  latter  are  much  more 
readily  separated  than  the  alcohol. 

Upon  this  fact  the  method  is  based.  An  amount  of  spirit  con- 
taining from  one  to  two  grams  of  alcohol,  previously  distilled  if 
necessary,  is  oxidized  in  a  closed  flask  by  means  of  sulphuric  acid 
and  potassium  dichromate,  care  being  of  course  taken  to  have  an 
excess  of  this  mixture  in  the  flask.  The  mixture  is  digested  in  the 
flask  for  two  hours  in  a  water  bath. 

When  cool  the  flask  is  opened,  the  excess  of  dichromate  present 
reduced  by  zinc,  and  the  acids  produced  are  distilled  off  (see  the 
work  previously  quoted).  The  acid  distillate  is  now  neutralized 
with  a  standard  solution  of  normal  soda,  the  solution  is  evaporated  to 
a  small  bulk  and  transferred  to  a  retort.  An  amount  of  normal  sul- 
phuric acid  equal  to  one-twentieth  of  the  normal  alkali  used  is  now 
added,  and  the  contents  of  the  retort  are  distilled  to  dryness  in  an 
oil  bath ;  the  temperature  being  allowed  to  rise  to  about  130°  C. 
Water  is  now  added,  and  a  further  addition  of  one-twentieth  propor- 
tion of  normal  acid  is  made,  after  which  the  contents  are  again  dis- 
tilled to  dryness.  These  two  distillates  may  be  collected  together. 
It  is  advisable  to  add  some  water  to  the  dry  residue  in  the  retort, 
and  again  distil  to  dryness,  repeating  this  addition  of  water  and 
distillation  three  times  after  the  second  addition  of  acid.  The  acid 
distillate,  which  contains  all  the  acids  higher  in  the  series  than  the 
acetic  acid,  together  with  a  proportion  of  this  latter,  is  now  neutral- 
ized by  means  of  pure  carbonate  of  barium,  the  solution  is  boiled, 
filtered,  evaporated  to  dryness,  the  residue  dried  at  130°  C.  and 
weighed.  » 

The  amount  of  barium  contained  in  the  salt  is.  now  estimated  in 
the  usual  way  by  conversion  into  the  sulphate.  We  now  have  the 
necessary  data  for  calculating  the  amount  of  fousel  oil  contained  in 
the  spirit  under  examination,  on  the  assumption  that  it  consists 
either  of  amylic  alcohol  or  of  any  other  alcohol  that  may  be  sup- 
posed to  be  the  chief  impurity  present.  The  real  amount  present 
cannot  of  course  be  obtained  without  a  knowledge  of  the  exact 
nature  of  the  acids  produced,  but  even  this  can  be  accomplished 
according  to  Ducloux  (Comptes  Rendus,  lxxviii.,  1160),  by  submit- 
ting the  mixture  of  acids  to  fractional  distillation,  and  estimating 
the  proportion  of  acid  which  goes  over  with  each  fraction. 

In  conclusion,  the  author  gives  the  analyses  of  a  few  spirits  by  the 
foregoing  process. 

A  sample  of  Scotch  whisky,  strength  54-5  per  cent,  by  weight  in 
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volume,  was  found  to  contain  0*108  per  cent,  amy  lie  alcohol.  (Ba  in 
Txo  acid,  53'49  per  cent.) 

The  same  spirit  submitted  to  a  process  of  purification  gave  no 
trace  of  fousel  oil.     (  Ba  in  ^  acid,  53" 73  per  cent.) 

A  sample  of  "cape  smoke,"  strength  35*75  per  cent,  by  weight  in 
volume,  was  found  to  contain  by  weight  in  volume  0*089  per  cent, 
amylic  alcohol.     (Ba  in  -^  acid,  33* 39  per  cent.) 

A  sample  of  "  samsho,"  strength  21*51  per  cent,  by  weight  in 
volume,  contained  0*04  per  cent,  amylic  alcohol.  (Ba  in  y1^  acid, 
53*46  per  cent.) 

A  sample  of  fine  "  samsho,"  strength  24*49  per  cent,  by  weight  in 
volume,  contained  0033  per  cent,  amylic  alcohol.  (Ba  in  -^  acid, 
53*42  per  cent.)  Calculating  in  each  case  the  proportion  of  amylic 
alcohol  to  100  ethylic  alcohol,  we  get, — 

Scotch  Whisky,  for  100  ethylic,  0-19  per  cent,  amylic  alcohol. 
Cape  Smoke  „  ,,       0-24         ,,  ,, 

Common  Samsho      ,,  ,,       0-18         ,,  ,, 

Fine  „  „  „       0-13 

The  Detection  and  Determination  of  Chlorates  in  Urine.  A 
Rabuteau.  (Gentralblatt  der  Med.  Wissensch. ,1875,  462.)  Urine 
containing  chlorates,  when  acidified  with  sulphuric  acid,  decolorizes 
solution  of  indigo.  The  quantity  of  chlorate  present  is  estimated 
by  removing  the  chlorides  from  the  urine  by  silver  nitrate  (avoiding 
an  excess),  evaporating  the  filtrate  to  dryness,  igniting  the  residue, 
to  reduce  the  chlorate  to  chloride,  and  titrating  the  latter  with 
Ag  N  03  in  the  usual  way.  The  author  found  that  chlorates  taken 
internally  wholly  pass  into  the  urine  unchanged. 

The  Determination  of  Quinine.  A.  H.  Allen.  (Analyst,  April 
29th,  1876.)  The  author's  research  does  not  extend  to  the  separa- 
tion of  quinine  from  other  alkaloids,  but  is  confined  to  its  determi- 
nation in  the  presence  of  syrups  and  other  substances  likely  to  enter 
into  the  composition  of  medicinal  mixtures.  The  method  employed 
consists  in  the  precipitation  of  the  quinine  by  ammonia,  agitation 
with  ether,  and  evaporation  of  the  ethereal  solution. 

The  solution,  if  weak,  is  first  concentrated  by  evaporation  to 
about  15  c.c.  The  concentrated  liquid  is  mixed  in  a  stoppered 
cylinder  with  sufficient  ammonia  to  leave  a  distinct  odour  of  the  gas, 
and  the  mixture  vigorously  agitated  with  an  equal  volume  of  ether 
for  a  minute  or  two.  After  complete  separation  the  ether  is  removed 
by  a  pipette  to  a  small  weighed  beaker,  and  the  aqueous  liquid 
shaken  with  a  further  quantity  of  ether  as  before.     A  third  agita- 
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tion  with  ether  is  rarely  necessary.  The  united  ethereal  solutions, 
when  evaporated  to  dryness  on  a  water  bath,  leave  the  quinine  in  a 
solid  weighable  condition.  The  composition  of  this  residue  and  the 
accuracy  and  value  of  the  process  will  be  seen  from  the  following 
experiments  : — 

A  sample  of  Howard's  sulphate  of  quinine  was  completely  ana- 
lysed. The  water  was  determined  by  drying  at  110°  C,  the  sulphuric 
acid  was  precipitated  as  Ba  S  04,  and  the  quinine  was  determined 
by  the  above  described  process,  viz.,  addition  of  ammonia  and  agita- 
tion with  ether.  It  was  conclusively  proved  that  agitation  of  the 
ammoniacal  solution  with  ether  removes  the  whole  of  the  quinine, 
the  aqueous  liquid  showing  no  fluorescence  when  strongly  acidified 
with  sulphuric  acid,  and  giving  no  green  colour  with  the  bromine 
and  ammonia  test. 

The  sulphate  of  quinine  in  question  gave  the  following  results  : — 
For  convenience  of  comparison  the  percentage  composition  of  crys- 
tallized sulphate  of  quinine  is  calculated  both  for  7  H2  0,  and  8  H2  0. 
The  freshly  prepared  salt  is  said  to  contain  8  H2  0,  but  practically 
that  amount  of  water  is  not  met  with,  owing  to  the  rapid  efflores- 
cence which  occurs. 

It  will  be  seen  that  the  sample  in  question  gave  results  agreeing 
very  closely  with  the  composition  of  the  7-atom  hydrate  : — 


Water. 

H3  S  0*. 

Quinine. 

Calcula- 
ted. 

Found. 

(^20  H24  N2  02)2 

Experimental  rest 

1 

2 

3 

4    .../ 

5 

6 

7 

I2SO4  +  8H3O(  =  890) 
B2S04  +  7H20(  =  872) 

llts  :— 

1618 
14-45 

14-18 
14-41 

11-01 
11-24 

11-35 
11-30 

72-81 
74-31 

77-93 

77-92 

77-14 

77-45 

77-05    . 

77-73 

77-91 

Mean 

14-395 

11-325 

74-28 

77-59 

The  mean  of  the  indirect  estimations  of  quinine,  obtained  by 
subtraction  of  the  sum  of  the  percentage  of  water  and  sulphuric 
acid  from  100*00,  is  3' 31  per  cent,  less  than  the  mean  of  the  direct 
estimations  by  agitation  with  ether. 
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The  known  hydrates  of  quinine  have  the  following  percentage 
composition  as  compared  with  the  residue  from  the  ether : — 

Quinine      Water 
per  cent,  per  cent. 
Trihydrate        (C30H34N,  03  +  3H,0)     85-71       14-29 
Monohydrate    (C20H24N3  03-f  H30)     94-74        5-26 
Ether  Kesidue 95-72        4-28 

It  will  ,be  seen,  therefore,  that  the  ether  residue  contains*  about 
one  per  cent,  less  water  than  corresponds  to  the  monohydrate. 

In  two  of  the  above  estimations  of  quinine  the  alkaloid  was  de- 
termined by  concentrating  the  filtrate  from  the  sulphate  of  barium 
precipitate,  adding  ammonia  and  shaking  with  ether.  In  the  other 
cases  the  quinine  was  determined  in  separate  portions,  cane  sugar 
being  added  in  two  instances.  Of  the  three  experiments  giving 
upwards  of  77'9  per  cent,  of  residue,  one  was  made  in  the  Ba  S  04 
filtrate,  and  two  in  separate  quantities,  of  which  one  contained  sugar- 

In  appears,  therefore,  to  be  fully  established  that  the  ethereal 
residue  is  of  constant  composition,  approximating  to  that  of  the 
monohydrate  of  quinine.  Crystallized  sulphate  yielding  77*59  per 
cent,  of  residue,  the  amount  of  the. former  can  always  be  found  by 

multiplying  the  weight  of  the  residue  by  =1*289. 

/  »  oy 

If  the  quinine  sulphate  has  undergone  efflorescence,  of  course  the 
amount  will  be  over-estimated.  The  crystallized  salt  is  liable  to 
lose  water  till  it  approximates  to  the  composition  of  a  4-atom 
hydrate.  If  the  salt  used  have  really  this  composition,  and  the 
ether  residue  be  multiplied  by  the  above  factor,  the  calculated 
factor  will  be  106*6  per  cent,  of  the  true  amount.  It  is  evident, 
therefore,  that  the  results  are  liable  to  be  in  excess  of  the  truth. 

The  following  results  were  obtained  in  the  analysis  of  a  sample 
of  sulphate  of  quinine  which  had  been  very  much  exposed  to  the 
air,  and  which,  therefore,  may  be  assumed  to  have  possessed  a 
composition  approximating  to  that  of  the  4-atom  hydrate.  Unfortu- 
nately, neither  the  water  nor  the  sulphuric  acid  was  actually  deter- 
mined. It  will  be  observed  that  most  of  the  estimations  were  made 
on  very  small  quantities,  and  that  the  substance  obtained  is  of  less 
weight  than  the  substance  sought,  instead  of  greater  weight,  as  is 
usual  in  analysis.  The  addition  of  a  large  excess  of  ammonia  was 
not  found  to  affect  the  accuracy,  and  equally  good  results  were 
obtained  by  the  use  of  soda.  A  considerable  quantity  of  cane  sugar 
was  added  to  the  solution  in  each  case. 
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Determinations  of  Sulphate  of  Quinine  in  Solutions  containing  much 

Cane  Sugar. 


Exp. 

Quinine  Sul- 

Ether 

=  per 

x  1-289 =7 -atom 

» 

x-938=4-atom 

phate  taken. 

Extract. 

cent. 

hydrate. 

hydrate. 

1 

2  grains. 

1-61  grs. 

80-5 

103-7  per  cent. 

97-3     per  cent. 

2 

2      „ 

1-66    „ 

83-0 

107-0       „ 

100-4 1 

8 

3      „ 

2-49    „ 

83-0 

107-0       „ 

100-4 

4 

'10      „ 

8-21    „ 

82-1 

105-9       „ 

93-3 

5 

3      „ 

2-47    „ 

82-3 

106-2       „ 

99-6 

100-03 

6 

3      ,, 

249    „ 

83-0 

107-0       „ 

100-4 

7 

3      „ 

2-51    „ 

83-6 

1077       „ 

101-9 

Mean. 







106-36  per  cent. 

90-71  per  cent. 

The  above  are  all  the  determinations  of  quinine  which  were  made 
on  the  sample  in  question.  Experiments  1,  2,  3,  and  5,  were  made 
with  a  very  large  excess  of  ammonia ;  experiment  4  with  a  slight 
excess.  In  experiment  6  soda  was  substituted  for  ammonia.  In 
experiment  7  a  large  excess  of  sulphuric  acid  was  employed  to  dis- 
solve the  quinine,  and  the  solution  was  evaporated  until  considerable 
charring  of  the  sugar  had  occurred.  The  ether  residue  was  some- 
what coloured. 

These  experiments  show  that  the  method  is  fairly  accurate,  and 
the  results  remarkably  constant,  considering  the  small  amounts 
employed  in  each  experiment. 

The  author  also  quotes  experiments  showing  the  applicability  of 
the  ether  process  for  the  estimation  of  quinine  in  the  citrate  of  iron 
and  quinine.  Here  too  the  method  is  exceedingly  handy,  and  gives 
much  more  reliable  results  than  the  unsatisfactory  and  insufficiently 
detailed  process  of  the  Pharmacopoeia. 

The  results  obtained  with  quinine  wine  and  tincture  of  quinine 
were  somewhat  too  high. 

The  Action  of  Iodine,  Chlorine,  and  Bromine  upon  White  Pre- 
cipitate. V.  Schwarzenbach.  (Ber.der  deutsch.  chem.  Ges.,  viii., 
1231.)  When  iodine  is  triturated  with  white  precipitate,  or  heated 
with  it  in  a  covered  crucible,  mercuric  iodide  and  mercuric  chloride 
are  formed,  while 'the  amide  radical  disappears;  and  this  reaction 
is  not  accompanied  by  any  striking  phenomenon.  But  if  alcohol 
is  added  to  the  mixture,  the  reaction  is  soon  followed  by  a  violent 
explosion,  which  generally  destroys  the  glass  vessel  to  the  exact 
height  reached  by  the  surface  of  the  liquid.  The  explosion  takes 
place  even  if  the  operation  be  conducted  in  an  open  vessel.  In 
order  to  ascertain  whether  the  alcohol  in  this  case  acts  merely  as 
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a  solvent,  or  whether  in  its  presence  a  more  complicated  decomposi- 
tion takes  place,  the  author  tried  the  effect  of  other  solvents,  viz., 
carbon  bisulphide,  propyl-alcohol,  amyl-alcohol,  chloroform,  and 
glycerin,  none  of  which,  however,  gave  rise  to  an  explosion.  All 
these  experiments  were  conducted  with  five  atomic  weights  of 
iodine  to  one  molecular  weight  of  white  precipitate.  By  using  a 
larger  proportion  of  iodine  (six  atomic  weights),  however,  strong 
detonations  could  be  produced,  both  with  chloroform  and  with 
amyl-alcohol.  It  appears  clear,  therefore,  that  ethyl-alcohol  is  the 
most  suitable  menstruum  for  favouring  this  reaction ;  but  why  this 
is  so,  the  author  does  not  attempt  to  explain. 

Chlorine  also  acts  energetically  on  white  precipitate.  Upon 
throwing  the  latter,  in  the  state  of  a  fine  powder,  into  a  flask  filled 
with  chlorine,  a  considerable  amount  of  heat  is  evolved,  while  the 
contents  of  the  flask  assume  an  appearance  of  ebullition,  and  either 
explode  or  take  fire,  burning  with  a  green  flame.  The  residue  left 
in  the  flask  is  nothing  but  mercuric  chloride.  The  nitrogen  is 
evolved  in  the  free  state,  though  a  portion  of  it,  in  the  case  of 
explosion,  at  least,  appears  to  be  converted  into  nitrogen  chloride. 

The  action  of  bromine  upon  white  precipitate  is  analogous  to  the 
foregoing. 

The  Decomposition  of  White  Precipitate  by  Iodine.  Prof.  F. 
A.  Fliickiger.  (Ber.  der  deutsch.  cliem.  Ges.,  viii.,  1619.)  Re- 
ferring to  the  remarkable  reaction  reported  upon  by  V.  Schwarzen- 
bach  (see  the  foregoing  article),  the  author  calls  attention  to  the 
fact  that  the  decomposition  can  proceed  entirely  without  the  inter- 
position of  a  solvent.  If  an  intimate  mixture  of  three  molecular 
weights  of  white  precipitate  and  four  atomic  weights  of  iodine  is 
allowed  to  stand  quietly  for  a  quarter  of  an  hour  or  longer,  it  de- 
crepitates, without  however  exploding.  This  decrepitation  is  most 
probably  due  to  the  formation  and  subsequent  decomposition  of 
nitrogen  iodide,  or  iodamine.  The  decomposition  takes  place  sud- 
denly, without  any  exterior  cause,  but  is  not  attended  with  danger, 
provided  the  experiment  is  performed  with  only  a  few  grams. 
Nitrogen  and  iodine  vapour  are  given  off,  and  a  considerable  amount 
of  heat  is  evolved.  The  decomposition  can  be  conveniently  re- 
gulated by  the  addition  of  water.  If,  for  instance,  226  grams  of 
white  precipitate  be  mixed  with  1*52  grams  of  iodine,  and  6' 5 
grams  of  water  in  a  small  flask,  fitted  with  a  bent  glass  tube,  and 
the  action  promoted  by  occasional  vigorous  shaking  of  the  flask, 
about  40  c.c.  of  nitrogen  can  be  collected  in  the  course  of  half  a 
day.     The   appearance  of   each  gas  bubble  is  accompanied   by  a 
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slight  detonation.    The  other  products  of  this  decomposition  are  am- 
monium chloride,  ammonia,  mercuric  chloride,  and  mercuric  iodide. 
The  following  equation  probably  represents  the  ultimate  result, 
though  not  the  intermediate  stages,  of  this  remarkable  reaction :  — 

9NH2HgCl  +  6I2  =  2N2  +  3NH4Cl  +  2N'H3  +  3HgCl2  +  6HgT2 

Hypobromous  acid  and  solutions  of  its  alkaline  salts  also  decom- 
pose white  precipitate,  but  less  energetically  than  iodine  in  the  pre- 
sence of  water. 

A  New  Formation  of  Iodoform.  C.  Rice.  {New  Eemedies, 
February  15th,  1876.)  The  author  found  that  a  mixture  of  white 
precipitate,  iodine,  and  alcohol  does  not  explode  if  carbolic  acid  be 
added  to  it,  but  that  under  these  circumstances  the  odour  of  iodo- 
form is  developed.  He  also  succeeded  in  isolating  iodoform  from 
the  products  of  the  decomposition.  The  formation  of  nitrogen 
iodide  appears  to  be  entirely  prevented  by  the  presence  of  carbolic 
acid. 

The  Detection  of  Blood.  R,.  Bottger.  (Pfairm.  Centralhalle, 
1875,  266.)  The  author  reports  favourably  on  the  value  of  Pro- 
fessor Almen's  test  for  blood  (see  Year-Booh  of  Pharmacy,  1874, 
p.  209).  For  the  recognition  of  blood  in  stains  on  cloth,  wood,  etc., 
the  test  may  be  applied  as  follows: — A  tincture  of  guaiacum  is 
made  from  five  grams  of  the  resin  and  100  c.c.  of  absolute  alcohol. 
The  stain  to  be  tested  is  dissolved  in  a  few  drops  of  warm  diluted 
acetic  acid,  and  the  solution  added  to  a  mixture  of  five  c.c.  of  the 
tincture  of  guaiacum  and  5  c.c.  of  rectified  oil  of  turpentine,  in 
which  the  presence  of  blood  produces  an  intense  blue  coloration. 

Cotoin:  a  Crystallizable  Constituent  of  Coto- Bark.  J.  Jobst 
(Neues  Bejpertorium,  xxv.  23;  Pharm.  Joum.,  3rd  series,  vi.  764.)  The 
author  refers  to  the  examination  of  coto  bark  recently  described  by 
Dr.  Wittstein,  and  states  that  he  has  obtained  the  same  general 
results.  But  besides  the  constituents  mentioned  by  Dr.  Wittstein, 
Herr  Jobst  has  succeeded  in  separating  a  crystallizable  constituent 
to  which  he  has  given  the  name  of  cotoin,  and  considers  to  be  prob- 
ably the  body  to  which  the  medicinal  action  of  the  bark  is  due. 
It  was  prepared  in  the  following  manner : — 

Coarsely  powdered  coto  bark  was  extracted  with  cold  ether  in  a 
displacement  apparatus  until  completely  exhausted.  The  ethereal 
extract  was  distilled  in  a  water-bath  to  one-tenth  of  its  volume,  then 
poured  still  warm  into  a  porcelain  dish,  and  mixed  with  six  parts  of 
hot  petroleum  ether.  Upon  the  resulting  perfect  evaporation  of  the 
ethylic  ether  a  large  quantity  of  resin  was  precipitated ;  the  clear 
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and  still  warm  supernatant  liquor  was  then  poured  off,  and  allowed 
to  crystallize.  Some  resin  was  always  removed  with  the  crystals, 
but  this  generally  adhered  closely  to  the  bottom,  so  that  the  crystals 
by  stirring  and  decantation  could  be  removed  without  difficulty. 
The  crystalline  mass  was  next  thrown  upon  a  filter,  pressed,  and 
recrystallized  several  times  from  hot  water. 

The  cotoin  so  obtained  forms  yellowish  white  (resembling  in 
colour  commercial  gallic  acid)  light  crystals,  which  under  a  glass,  or 
even  to  the  naked  eye,  are  seen  to  be  built  up  of  quadratic  prisms. 
It  possesses  the  biting  taste  of  the  bark  in  a  high  degree.  It  is 
difficultly  soluble  in  cold  water,  but  more  soluble  in  hot,  and  is 
readily  soluble  in  alcohol,  ether,  chloroform,  and  carbon  bisulphide. 
Benzine  and  petroleum  ether  dissolve  it  with  more  difficulty,  but 
from  alcohol  it  can  easily  be  obtained  in  large  sulphur-yellow  prisms. 
Its  melting  point  is  124°  C. 

Alkalies  dissolve  cotoin  with  a  yellow  colour,  and  it  is  again  pre- 
cipitated from  such  solutions  by  acids.  Concentrated  nitric  acid 
dissolves  cotoin  gradually  in  the  cold,  but  rapidly  when  heated  with 
a  blood  red  colour.  Upon  freely  diluting  this  solution  with  water 
brownish  red  flocks  are  precipitated.  Concentrated  sulphuric  acid 
forms  with  cotoin  a  brownish  yellow  solution,  and  hydrochloric  acid 
forms  with  it  a  pure  yellow  solution. 

The  aqueous  solution  is  neutral.  It  reduces  silver  and  gold  salts 
in  the  cold.  Basic  acetate  of  lead  produces  a  very  yellow  precipi- 
tate, but  the  neutral  acetate  produces  none.  In  a  dilute  solution 
iron  salts  cause  a  brown  red  coloration,  and  from  a  concentrated 
solution  they  throw  down  a  dark  brown  precipitate.  Fehling's 
liquor  is  reduced  slowly  in  the  cold,  but  rapidly  with  heat. 

Analyses  of  cotoin,  dried  at  100°  C,  gave  the  following  results, 
from  which  the  author  has  constructed  the  formula  C21  H20  06  : — 


I. 

II. 

in. 

Required. 

Carbon  . 

.     68-54 

68-36 

68-68 

68-47 

Hydrogen 

.       547 

512 

5-50 

5-43 

Oxygen 

— 

— 

— 

26-10 

The  lead  compound  obtained  by  precipitating  an  aqueous  solution 
of  cotoin  with  basic  acetate  of  lead  was  dried  at  130°  C,  and  ignited 
after  addition  of  nitric  acid.  The  result  of  analysis  corresponded 
with  the  formula  C21 H^  06  +  2(Pb  H2  02). 

Opianine.  O.  Hesse.  (Annalen  der  Chemie,  vol.  178,  p.  241.) 
The  alkaloid  to  which  Hinterberger  has  given  the  name  opianine 
was  obtained  from  Egyptian  opium  by  Engler,  who  considered  it  to 
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be  narcotine  (Annalen  der  Chemie,  vol.  77,  p.  207,  and  vol.  82,  p. 
319).  Anderson  believes  that  opianine  differs  from  narcotine  by  the 
hypothetical  group  of  opianyl  hydride,  whereas  Gerhardt,  Weltzien, 
and  others,  consider  it  as  identical  with  the  latter  case.  Its  compo- 
sition, however,  as  fonnd  by  Hinterberger,  differs  materially  from 
that  of  narcotine. 

In  view  of  these  conflicting  statements,  the  author  has  made 
opianine  the  subject  of  a  new  investigation.  For  this  purpose  he 
received  from  Professor  Hinterberger  the  remnant  of  that  alkaloid 
which  was  left  from  the  latter's  previous  research.  It  was  found  to 
crystallize  in  colourless  prisms,  differing  in  form  from  those  of  pure 
narcotine ;  but  this  difference  ceased  after  the  opianine  was  re- 
crystallized  from  diluted  alcohol.  Narcotine,  moreover,  could  be 
obtained  in  the  same  forms  by  recrystallization  from  strong  alcohol. 
The  melting  points  of  both  bases  was  found  to  be  the  same,  viz., 
176°  C. ;  nor  could  any  difference  be  observed  in  their  reaction  with 
concentrated  sulphuric  acid,  or  in  their  behaviour  towards  polarized 
light.  The  combustion  of  the  platino- chloride  of  opianine  yielded 
numbers  identical  with  those  calculated  from  the  corresponding 
narcotine  compound. 

These  results  lead  to  the  conclusion  that  opianine  is  nothing  but 
perfectly  pure  narcotine.  The  differences  between  the  two  bases 
observed  by  Hinterberger  were  probably  due  to  impurities  in  the 
narcotine  used  by  him  for  comparison. 

The  Iodides  of  Antimony.  R.  W.  E.  Maclvor.  (Journ.  Chem. 
Soc,  1876,  328.)  When  an  intimate  mixture  of  antimony  with 
iodine  is  triturated  in  a  mortar,  immediate  and  violent  combination 
takes  place,  much  heat  being  given  out,  whereby  a  great  portion  of 
the  more  volatile  element  is  vaporised  in  the  free  state.  The 
product  of  the  union  is  antimony  tri-iodide.  The  best  method  of 
effecting  the  synthesis  of  considerable  quantities  of  the  compound 
consists  in  gradually  adding  excess  of  finely  divided  antimony  to 
iodine  contained  in  a  convenient  vessel,  to  which  a  gentle  heat  is 
at  first  applied  in  order  to  initiate  the  combination.  The  first  few 
additions  of  metal  produce  sufficient  heat  to  fuse  the  iodine,  and  its 
further  addition  must  be  very  carefully  effected,  in  order  to  avoid,  as 
much  as  possible,  volatilization  of  the  liquid.  "When  saturation  has 
been  completed  the  melted  product  is  poured  off  from  excess  of 
metal,  and  may  be  subjected  to  sublimation,  or  cast  into  cylindrical 
bars  or  other  convenient  form. 

As  obtained  by  casting  the  iodide  has  a  dull,  reddish,  semi- 
metallic  aspect,  but  a  bar  of  it  when  broken  presents  a  most  beauti- 
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fully  radiated  fracture  and  bright  metallic  lustre.  The  powdered 
iodide  has  a  reddish  brown  colour,  and  undergoes  no  perceptible 
change  when  exposed  to  the  air  for  a  long  time.  It  is  soluble  in 
boiling  benzine,  nearly  insoluble  in  chloroform,  and  quite  insoluble 
in  oil  of  turpentine  and  carbon  tetrachloride.  Its  chemical  proper- 
ties and  reactions  are  fully  detailed  in  the  author's  paper. 

Antimony  Penta-iodide. 

Van  der  Espt  (Arch.  Pharm.  [2],  cxvii.,  115),  states  that  he  ob- 
tained a  penta-iodi^e  of  antimony  by  heating  the  elements  together 
in  the  requisite  proportions.  Upon  repeating  this  experiment  the 
author  obtained  nothing  but  tri-iodide  and  free  iodine.  He  also 
attempted  to  form  it  by  carefully  heating  Sbl3  and  I3  together,  but 
without  success.  He  concludes  that  Sb  I5  cannot  be  formed  by  the 
method  of  Van  der  Espt,  and  even  doubts  its  existence. 

Antimony    Oxyiodide. 

A  solution  of  antimony  tri-iodide  in  hydriodic  acid  is  decomposed 
by  water,  with  the  formation  of  yellow  oxyiodide.  The  composition 
of  the  latter  varies  with  the  circumstances  under  which  it  is  formed. 
The  precipitate  formed  by  pouring  the  hydriodic  acid  solution  into 
boiling  water  has  a  composition  approximating  to  that  required  by 
an  oxyiodide  of  the  formula  2  Sbl3.  5  Sb2  03,  or  Sb4I2  05. 


Calculated. 

Found. 

Sb 

.     59-37 

58-83        59-24 

I           ... 

.     30-90 

31-07        30-81 

0  (as  difference)    . 

.       9-73 

10-10          9-95 

100-00  100-00      100-00 

The  oxyiodide  dissolves  somewhat  slowly  in  a  hot  solution  of 
tartaric  acid. 

Hesperidin.  A.  H ilger.  (Journ.  Ghem.  Soc,  from  Ber.  der  deutsch. 
chem.  Ges.,  ix.,  26).  Hesperidin  is  best  obtained  from  the  unripe 
bitter  oranges  of  commerce,  which  yields  5-8  per  cent.  They  are 
coarsely  powdered,  exhausted  with  water,  and  the  residue  is 
treated  with  a  mixture  of  equal  parts  of  water  and  alcohol,  contain- 
ing one  per  cent,  of  caustic  potash.  On  adding  hydrochloric  acid  to 
this  solution,  impure  hesperidin  separates  out,  which  is  dissolved  in 
potash  solution  of  5  per  cent.  On  adding  alcohol  a  resinous  mass 
separates  out,  and  from  the  clear  liquid  almost  pure  hesperidin 
separates  on  adding  hydrochloric  acid.  To  obtain  it  quite  pure,  it 
must  be  boiled  out  with  water  containing  acetic  acid. 
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It  crystallizes  from  water,  alcohol,  or  dilute  acids  in  white  micro- 
scopic needles,  and  acids  precipitate  it  from  an  alkaline  solution  in 
globular  masses.  It  is  almost  insoluble  in  cold  water,  and  dissolves 
in  500  parts  of  boiling  water. 

It  dissolves  more  freely  in  alcohol  and  hot  acetic  acid,  but  is 
insoluble  in  ether,  benzine,  and  oils.  It  is  not  decomposed  by  dilute 
acids,  and  does  not  reduce  an  alkaline  copper  solution.  Its  alkaline 
solution  on  standing  becomes  yellow  and  orange  ;  if  its  solution  in 
dilute  potash  is  evaporated  to  dryness,  and  dilute  sulphuric  acid  is 
added  to  the  residue,  it  turns  red,  and  then  violet.  When  fused 
with  potash  it  yields  protocatechuic  acid. 

Hesperidin  is  a  glucoside,  and  has  the  composition  C18  H21  09.  (?) 
When  heated  with  dilute  sulphuric  acid,  it  yields  glucose  and  the 
bodyC12Hu04.(?) 

Crystallized  Ferric  Sulphate.  0.  Meister.  (Ber.  der  deutsch. 
chem.  Ges.,  viii.,  771.)  The  salt  reported  upon  by  the  author  is  the 
only  instance  of  a  crystallized  ferric  salt  hitherto  observed.  It  was 
deposited  from  a  commercial  iron  mordant  in  the  shape  of  crystals 
apparently  belonging  to  the  clino-rhombic  system.  At  first  these 
crystals  were  hyacinth-red  and  perfectly  transparent,  but  they 
became  coated  with  a  reddish  yellow  powder  after  being  exposed  to 
the  air  for  some  time.  They  are  but  sparingly  and  slowly  soluble 
in  water,  and  suffer  decomposition  when  heated  with  it.  In  ferrous 
sulphate  they  are  readily  soluble,  yielding  a  solution  which  under- 
goes no  change  upon  boiling,  but  from  which  the  salt  cannot  be 
regained  in  a  crystallized  condition.  When  gently  heated,  the 
crystals  melt  in  their  water  of  crystallization  ;  at  from  110  to  115°  C. 
they  part  with  35  to  36  per  cent,  of  H2  0,  and  with  ten  per  cent, 
more  when  strongly  heated  with  oxide  of  lead.  The  36  per  cent, 
of  water  expelled  at  115°  are  to  be  regarded  as  water  of  crystalliza- 
tion, and  the  other  ten  per  cent,  as  belonging  to  the  constitution  of 
the  salt,  which  from  the  numbers  obtained  in  the  analysis,  and  in 
consideration  of  Erlenmeyer's  view  of  the  constitution  of  ferrous 
sulphate,  may  be  represented  as  follows  : — 

S04H 
—OH 
OH 


+ 12  H,  0 


F^OH 


OH 
OH 
S04H 
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Conversion  of  Salicylic  into  Salicyluric  Acid  in  the  Animal 
Organism.  J.  Piccard.  (Ber.  der  deutsch.  cJiem.  Ges.,  viii.,  817.) 
In  examining  the  urine  of  patients  suffering  from  fever,  the  author 
confirmed  Bertaguini's  observation  that  salicylic  acid,  in  passing 
through  the  organism,  is  partially  converted  into  salicyluric  acid. 
Owing  to  the  presence  of  mucus  the  urine  when  shaken  with  ether 
is  often  converted  into  a  thick  emulsion  ;  to  prevent  this,  the  urine 
must  be  evaporated  and  the  mucus  precipitated  with  absolute 
alcohol.  The  separation  of  salicylic  from  salicyluric  acid  by  subli- 
mation, as  suggested  by  Bertaguini,  yields  pure  salicylic  acid,  but  the 
salicyluric  acid  thus  obtained  is  never  quite  pure.  Ether  and 
benzol,  in  which  the  former  is  more  soluble  than  the  latter,  are 
better  suited  for  their  separation.  From  an  aqueous  solution  of  the 
two  the  salicyluric  acid  crystallizes  last. 

The  fact  that  a  considerable  portion  of  the  salicylic  acid  inter- 
nally administered  passes  into  the  urine  unchanged,  is  of  much 
importance  in  the  antiseptic  treatment  of  diseases  of  the  bladder. 
Approximately,  one  gram  of  salicylic  and  half  a  gram  of  salicyluric 
acid  occur  in  a  litre  of  urine. 

Synthesis  of  Vanillin.  F.  Tiemann.  (Ber.  der  deutsch.  chem. 
Ges.,  viii.,  1124.)  By  the  dry  distillation  of  an  intimate  mixture  of 
vanillate  and  formate  of  calcium  an  oily  distillate  is  obtained,  con- 
sisting of  guaiacol  with  a  small  quantity  of  vanillin.  If  an  ethereal 
solution  of  this  distillate  be  agitated  with  a  concentrated  aqueous 
solution  of  sodium  bisulphite,  the  latter  after  decomposition  with 
sulphuric  acid  will  yield  the  vanillin  to  ether.  By  crystallization 
from  hot  water  it  is  obtained  in  a  perfectly  pure  state,  in  which  it 
is  easily  identified  by  its  odour,  taste,  and  melting  point. 

This  reaction  completes  the  synthesis  of  vanillin.  Vanillic  acid, 
as  has  been  previously  shown  by  the  author  in  conjunction  with  C. 
Reimer,  is  formed  with  other  decomposition  products  when  dimethyl- 
protocatechuic  acid  is  heated  with  dilute  hydrochloric  acid  in  a 
sealed  tube  to  130°-140°  C.  ;  dimethylprotocatechuic  acid  can  be 
obtained  from  protocatechuic  acid,  the  latter  from  paraoxybenzoic 
acid,  and  this  from  potassium  carbolate  and  carbonic  acid. 
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Grindelia  Robusta.  J.  G.  Steele.  (Proc.  Amer.  Pharm.  Ass., 
1875,  637.)  This  plant  has  been  known  for  some  time  as  an  anti- 
dote in  cases  of  poisoning  by  the  famous  poison  oak — "  Rhus  Toxico- 
dendron"— of  California,  and  as  a  remedy  for  asthma.  Of  late  years 
its  happy  effects  in  reducing  the  frequency  and  violence  of  the  spas- 
modic constrictions  of  the  throat  and  contiguous  organs,  from 
asthma  and  kindred  diseases,  are  so  well  authenticated  as  to  merit 
for  it  an  important  place  in  the  Materia  Medica.  Like  the  Rhus 
Toxicodendron,  it  is  found  in  many  parts  of  California,  but  grows 
most  luxuriantly  in  the  foot-hills  of  the  Sierra  Nevada  and  coast 
ranges. 

Grindelia  robusta  is  a  tall,  stout  perennial,  belongs  to  the  compo- 
site family,  and  looks  like  a  small  sunflower.  It  is  from  one  to  three 
feet  in  height,  and  has  bright  yellow  flowers  in  heads,  one  to  two 
inches  in  diameter,  flowering  from  June  to  October.  Before  flower- 
ing, the  unexpanded  heads  or  buds  secrete  a  quantity  of  resinous  mat- 
ter, white  and  sticky,  like  balsam,  that  is  finally — after  the  flower  ex- 
pands— distributed  like  varnish  over  the  petals  of  the  flower.  The 
whole  plant  at  this  season,  flowers  and  leaves,  is  resinous  and  vis- 
cid. When  it  grows  in  dry  hills  it  is  stiff  and  rigid,  with  narrow, 
thin  leaves  ;  but  in  damp  localities  it  is  more  robust  and  succulent, 
with  wide,  fleshy  leaves.  May  and  June  are  the  months  in  which 
the  grindelia  should  be  gathered  for  use,  as  at  that  time  the  plant 
abounds  most  in  the  balsamic  and  resinous  juice  in  which  its  medi- 
cinal properties  reside. 

Dr.  C.  A.  Canfield  first  called  the  attention  of  the  medical  profession, 
to  the  therapeutic  action  of  Grindelia  robusta  in  cases  of  oak  poison- 
ing, and  published  in  the  Pacific  Medical  and  Surgical  Journal  a 
short  account  of  this  plant,  its  botanic  features,  habitat,  and  medi- 
cinal value.  Dr.  G.  S.  Smith  published  in  the  same  journal  for 
April,  1875,  some  notes  on  the  efficacy  of  the  solid  extract  of 
Grindelia  robusta,  in  several  cases  of  asthma,  etc.,  which  had  come 
under  his  observation.  His  account  of  its  effects  is  very  favourable 
indeed. 
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Ever  since  the  appearance  of  Dr.  Canfield's  report,  Mr  Steele  paid 
great  attention  to  the  gathering  and  drying  of  the  plant,  and  to  the 
preparation  of  various  pharmaceutical  compounds  representing  the 
virtues  of  the  drug.  He  prepares  a  fluid  extract  of  which  one  pint 
contains  the  active  ingredients  of  sixteen  troy  ounces  of  the  dried 
leaves  and  tops  of  the  plant.  The  latter  are  exhausted  with  alcohol 
by  maceration  and  percolation ;  the  residue  in  the  percolator  is  then 
pressed,  and  the  expressed  liquid  united  with  the  percolate.  The 
solid  extract  is  made  by  macerating  and  percolating  the  tops  and 
leaves  with  a  mixture  of  equal  parts  of  alcohol  and  water,  evapora- 
ting to  the  consistence  of  a  thick  syrup,  adding  a  minute  quantity 
of  glycerine,  and  pouring  whilst  yet  warm  into  suitable  jars,  when, 
upon  cooling,  it  will  be  found  to  be  of  the  consistence  of  an  ordinary 
solid  extract. 

For  "  poison  oak  "  eruption,  the  method  suggested  is,  to  mix  one 
or  two  teaspoonfuls  of  the  fluid  extract  of  grindelia  with  half  a  tum- 
bler of  cold  or  tepid  water,  and  to  apply  this  mixture  freely  with  a 
sponge  or  cloths  to  the  parts  affected.  One  or  two  applications  will 
often  suffice  for  a  cure ;  but  if  the  disease  has  been  of  long  duration, 
several  days  may  elapse  before  entire  relief  is  obtained.  In  severe 
cases  of  poisoning,  cloths  dipped  in  the  solution  may  be  bound  upon 
the  parts,  and  if  necessary  more  of  the  fluid  extract  added,  thus  in- 
creasing the  strength  of  the  application.  The  most  obstinate  case 
of  poisoning  will  give  way  to  this  mode  of  treatment,  and  imme- 
diately after  the  first  application  a  most  surprising  relief  is  experi- 
enced. In  cases  of  "asthma,"  "rose  cold,"  and  "  hay  fever,"  ten  to 
twenty  drops  of  the  fluid  extract  may  be  given  every  half -hour, 
mixed  with  sweetened  water  or  milk,  until  relief  is  obtained,  when 
the  amount  and  frequency  of  the  dose  can  be  lessened  according  to 
the  measure  of  relief  obtained. 

The  solid  extract  is  made  into  pills  of  three  grains  each,  and 
given  three  times  a  day, — one  or  two  of  the  pills  being  administered 
for  each  dose. 

Experiments  made  on  the  freshly-gathered  undried  plant  with 
various  solvents,  have  not  produced  "  extracts  "  differing  in  thera- 
peutic effect  or  physical  properties  from  the  dried  plant  as  above. 
No  attempt  has  been  made  to  investigate  the  viscid  juice  ;  but 
doubtless,  like  the  "balsams  "  or  "liquid  resins,"  it  contains  various 
constituents,  and  probably  a  volatile  oil,  to  which  its  remedial  effects 
and  strong  characteristic  odour  and  taste  are  to  be  partly 
attributed. 

Japanese  Drugs.  E.  Schaer.  (Schweizer.  Woclienschr.,  1875,  No. 
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22).     The  author  gives  a  description  of  a  number  of  drugs  imported 
from  Japan.     His  report  contains  notices  of  the  following  plants  : — 
Rhus    semialata,    Murray   ;  Xanthoxylum    piperitum,  D.  C. ;   Coptis 
'folia;    Cinnamomum    Lamarhli ;  Gardenia  floricla,  L. ;  and 
Mentha  arvensis,  L.  var.,  javanica  (AT.  javanica,  Bl.). 
Note  upon  Rhatany  from  Ceara.      F.  A.  Fliickiger.     (Pharm. 
•n.  3rd  series,  vi.,  21,  from  the  Scliweizerische  Wochenschrift  fur 
Pharmacie,  July,  1875.)      In  the  interesting   drug  circular  of  the 
firm  of  Gehe  &  Co.,  for  April,  1875,  occurred  a  statement  that  a 
considerable  importation  in  Hamburgh  of  rhatany  from  Ceara  had 
taken  place.     Having  been  furnished,  through  the  especial  kindness 
of  that  firm,  with  a  good  specimen  of  this  root,  the  author  was  en- 
abled to  compare  it  with  the  other  kinds  of  rhatany,  and  has  come 
to  the  conclusion  that  it  is  no  other  than  the  Para  rhatany,  with 
which  he  has  been  acquainted  for  at   least  ten  years,   and  which,  by 
the  Pharmacopoea  Germanioa,  under  the  name  of  " Ratanhia  Brasili- 
■,"  is  excluded  from  use.      He  gave  a  somewhat  more  complete 
description  of  this  root  in  1869,  and  wishes  on  the  present  occasion 
only  to  add  that  the  colour  of  the  alcoholic  extract  of  the  rhatany  in 
question  is  rather  characteristic.       If  an  alcoholic  extract  of  each  of 
the  three  kinds  of  rhatany  at  present  coming  into   commerce  be 
similarly  prepared  and  diluted  to  an  equal  strength,  the  tincture  of 
the  rhatany  from  Payta,  which  is   the  only  kind   admitted  into  the 
Pharmacopoea  Germanica,  becomes  of  a  clear  reddish  colour.     The 
tincture  of  Savauilla  rhatany,  which,  under  the  name  of  "  Rliatan- 
hia  Granatensis,"  is  also  excluded  from  the  German  Pharmacopoeia, 
appears  yellowish,  with  a  very  faint  tinge  of  green.      Finally,  the 
Para  rhatany  gives  perceptibly  a  purer  yellow  colour.     These  slight 
distinctions  agree  pretty  closely  with  the  colour  of  the  barks  of  the 
different  roots  themselves,  though  the   characters   of  the  latter  are 
better  manifested  by  the  general  external  appearance.       If  the  very 
diluted  tinctures  be  mixed  with  solution  of  acetate  of  lead,  the  pre- 
cipitate from  the  Payta  rhatany  is  of  a  red  colour,  whilst  the  preci- 
pitates formed  in  both  the  other  tinctures  are  clear  violet. 

According  to  previous  investigations  (Pharmacographia,  p.  76),  it 
may  be  assumed  that  the  rhatany  root  from  Para  or  Ceara  is  derived 
from  the  Kramer la  argentea  of  Martin,  which  was  figured  in  1874 
by  G.  Bennet,  in  his  "  Monograph  of  the  Brazilian  Polygalacea,"  fig. 
28,  fasciculus  63  of  the  Flora  Brasiliensis.  This  species,  according  to 
Bennet,  is  diffused  throughout  the  eastern  provinces  of  the  empire ; 
namely,  in  Geyaz,  Pianly,  Pernambuco,  and  Rio  Preto.  Without  ques- 
tion, therefore,  it  would  consequently  also  grow  in  the  provinces  of 
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Ceara  and  Maranhao ;  its  roots  would  therefore  be  occasionally  ex- 
ported from  the  different  ports  of  that  region,  and  among  them  Para, 
as  well  as  Ceara  (Fortaleza).  Besides  Krameria  argentea,  Brazil  grows 
also  the  following  species  of  Krameria : — K.  grandiflora,  K.  Xoubifolia, 
K.  longipes,  K.  epantioides,  and  K.  tomentosa.  The  latter  is  the 
plant  that  yields  the  Savanilla  rhatany.  Krameria  triandria,  which 
yields  the  true  officinal  root,  is  not  mentioned  by  Bennet,  and  ap- 
pears consequently  to  be  absent  from  Brazil. 

Although  it  is  easy  to  distinguish  the  three  kinds  of  rhatany  from 
one  another  when  examined  simultaneously,  with  less  care  a  mis- 
take would  be  very  probable.  In  Paris  only  the  sort  from  Para  has 
been  described  as  Savanilla  rhatany  ;  and  in  the  London  market, 
where  on  the  whole  the  varieties  are  but  little  represented,  the  Para 
sort  is  unknown. 

The  three  roots  may  be  most  easily  distinguished  by  means  of 
their  colour  : — 

1.  Bed  rhatany;  also  called  Peruvian  or  Payta  rhatany.  Official  in 
the  German  Pharmacopoeia,  to  the  exclusion  of  the  others.  Yielded 
by  K.  triandria. 

2.  Violet  rhatany;  also  called  Batanliia  Oranatensis,  Antilles  rha- 
tany, and  Savanilla  rhatany.  Yielded  by  K.  tomentosa,  Hill  (syu. 
K.  ixina,  var.  Granatensis). 

3.  Brown  rhatany  ;  also  called  Brazilian  or  Para  rhatany.  Yielded 
by  K.  argentea,  Martin.  This  sort  is  mainly  the  object  of  the  pre- 
ceding notice. 

The  Texan  rhatany,  also  prohibited  in  the  German  Pharmacopoeia, 
has  never  become  a  commercial  article. 

Cortex  Rhamni  Frangulse.  Dr.  Lamm.  (Zeits.  des  oesterr.  Apoth. 
Ver.,  1876,  156.)  The  author  has  had  occasion  repeatedly  to  ob- 
serve that  a  decoction  of  the  bark  of  Bhamnus  frangula  failed  to 
produce  its  full  purgative  effect.  35  to  40  grams  of  one  sample  of 
the  bark  would  hardly  produce  the  same  effect  as  15  grams  of 
another.  On,  endeavouring  to  trace  the  cause  of  this  he  made  a 
curious  observation,  that  the  fresh  bark  was  much  weaker  in  its 
action  than  that  which  had  been  kept  for  a  long  time.  With  a  bark 
known  to  be  three  or  four  years  old  he  obtained  much  better  results 
than  with  one  of  recent  collection.  The  inefficacy  of  the  fresh  bark 
may  account  for  the  fact  that  this  drug  has  occasionally  lost  favour 
with  the  profession.  The  last  addition  of  the  Norwegian  Pharma- 
copoeia requires  the  bark  to  be  kept  for  one  year  before  it  is  used 
medicinally.  According  to  a  statement  by  Fristedt  {Hand-Booh  of 
Organic  Pharmacology,  1873),  the  fresh  bark  is  liable  to  produce 
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,colic  and  vomiting.  Symptoms  of  this  kind  have  been  occasionally 
observed  by  medical  practitioners,  but  do  not  appear  to  have  been 
attributed  to  the  freshness  of  the  bark. 

Myrtus  Communis.  Dr.  D.  de  Savignac.  (Bepert.  de  Pharm. 
[N.S.],  ii.,  633).  This  plant,  which  is  the  only  European  repre- 
sentative of  its  order,  flourishes  particularly  on  the  borders  of  the 
Mediterranean.  Its  leaves,  flowers,  and  fruits  are  permeated  by  a 
fragrant  essential  oil,  and  in  addition  to  this,  the  berries  and  the 
bark  contain  a  considerable  amount  of  tannin.  A  fatty  oil  also 
occurs  in  the  berries,  and  was  used  by  the  ancients  for  numerous 
medicinal  purposes.  The  author  thinks  that,  besides  the  consti- 
tuents named,  the  myrtle  contains  a  bitter  principle,  and  one  or  more 
resins,  but  no  alkaloid.  A  solution  of  iodine  in  iodide  of  potassium 
fails  to  precipitate  a  concentrated  infusion  of  the  leaves  or  berries. 
Ferrous  sulphate  throws  down  a  bluish  black  precipitate  from  an 
infusion  of  the  berries,  and  a  still  more  copious  one  from  an  infusion 
of  the  leaves.  A  plant  so  rich  in  essential  oil  and  tannin  deserves, 
in  the  author's  opinion,  to  be  regarded  as  a  valuable  medicinal 
agent.  He  uses  the  berries  in  the  form  of  an  infusion  or  a  tincture, 
and  the  leaves  either  in  the  powdered  state  or  as  a  tincture.  To  the 
bark  he  gives  preference  in  those  cases  in  which  the  predominence 
of  an  astringent  principle  is  desirable.  He  recommends  the  follow- 
ing forms  : — 

Infusion  of  the  Leaves. — For  external  use,  15  to  30  grams  are 
infused  in  a  litre  of  boiling  water  ;  but  when  intended  for  internal 
administration,  the  infusion  should  be  made  somewhat  weaker,  to 
lessen  its  disagreeable  taste. 

Infusion  of  the  Berries. — This  is  made  in  the  proportion  of  15  to 
30  grams  of  the  berries  to  one  litre,  either  for  internal  or  external 
use.  Its  sweetish  taste  renders  it  more  acceptable  than  an  infusion 
of  the  leaves. 

Powdered  Leaves. — The  dose  is  from  one  to  four  grams.  It  should 
be  kept  in  closed  vessels  in  a  dry  place. 

Tincture. — This  preparation  may  be  made  either  of  the  leaves  or 
the  berries,  or  of  both  together,  in  the  proportions  adopted  in  the 
•Codex  for  preparations  of  this  kind.  The  activity  of  the  alcoholic 
tincture  can  be  increased  by  the  addition  of  essential  oil.  Spirit  of 
myrtle  may  be  made  from  the  essential  oil  in  the  proportion  of  one 
part  of  oil  to  two  parts  of  alcohol. 

The  essential  oil  is  advantageously  administered  in  the  form  of 
pills  made  up  with  the  powder  of  leaves  and  syrup  of  honey. 

From  the  bark  a  decoction  or  infusion  may  be  made  in  the  pro- 
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portion  of  30  to  60  parts  to  100  parts  of  water.  If  the  volatile  oil 
is  to  be  retained,  an  infusion  is  preferable  to  the  decoction.  The 
tincture  of  the  leaves  or  berries  contains  the  tannin,  the  essential 
oil,  and  the  resinoid  principles,  and  it  is  therefore  more  active  than, 
and  in  some  cases  preferable  to,  the  infusion,  which  also  contains 
the  tannin,  but  only  a  small  proportion  of  the  volatile  oil. 

Resin  of  Scammony.  A.  Hess.  (Abstract  of  a  prize  essay  pub- 
lished in  the  Archiv  der  Pharm.,  iii.,  223  ;  Pharm.  Journ.,  3rd  series, 
vi.,  122.)  Scammonin,  the  active  medicinal  principle  of  scammo- 
nium,  is  a  glucoside,  possibly  also  called  jalapin,  convolvulin,  and 
orizabin.  In  the  pure  state  it  is  a  dry,  colourless,  and  tasteless 
substance,  having  a  peculiar  faint  sweetish  smell.  It  is  completely 
soluble  in  alcohol  and  ether,  forms  a  turbid  solution  with  chloroform, 
and  is  only  slightly  soluble  in  oil  of  turpentine  and  glycerine.  It 
corresponds  to  the  empirical  formula,  C68  H56  032,  or  C^  H56  016. 
When  treated  with  alkalies,  it  is  converted  into  scammonic  acid ; 
treated  with  boiling  dilute  sulphuric  acid,  it  is  converted  into  scam- 
moniol.  The  latter,  digested  with  alkalies,  is  changed  into  scam- 
moniolic  acid,  which,  as  well  as  scammoniol,  yields  ipomaeic  acid  by 
the  action  of  hydrochloric  acid. 

The  author  gives  a  description  of  five  kinds  of  scammony  resin, 
supplied  as  official  from  different  countries. 

1.  Resin.  Scammon.  fuse,  (of  the  Pltarinacopoea  Germanica) ,  from 
Dresden. — This  specimen  was  in  dark  brown,  dry  sticks,  presenting 
a  shining  resinous  fracture;  sp.  gr.  1*142.  Upon  trituration  it 
yielded  a  loose,  pea-green  powder,  which  under  the  microscope 
appeared  as  shining  coppery-red  or  emerald-green  transparent  glass- 
like particles.  Dried  over  sulphuric  acid  it  lost  2*2  per  cent.  The 
original  resin  began  to  soften  at  30°  C. ;  this  dried  substance 
melted  at  200°  C.  to  a  fluid  mass,  which  again  became  solid  at  80°  C. 
This  resin,  powdered  and  moistened  with  a  little  water,  adhered 
together,  and  could  be  worked  up  into  a  uniform  mass.  Mixed  with 
equal  parts  of  gum  arabic  and  water,  it  formed  an  emulsion,  which 
a  further  addition  of  water  destroyed.  It  also  remained  tolerably 
well  suspended  in  cow's  milk,  without  altering  the  colour  of  the 
latter.  It  dissolved  in  nine  parts  of  cold  alcohol,  imparting  a 
brownish  colour  and  a  weak  acid  reaction;  this  solution,  upon  the 
addition  of  perchloride  of  iron,  acquired  a  brown  violet  colour, 
and  after  longer  standing  deposited  a  slight  flocculent  precipitate. 
In  potash  solution  it  dissolved  in  almost  every  proportion,  with  a 
darker  colour ;  with  concentrated  sulphuric  acid  it  formed  a  solu- 
tion at  first  brownish,  then  ruby  red,  and  finally  of  a  dark  red  brown 
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colour.     An  alcoholic   solution,  precipitated  with  basic  lead  acetate, 
gave  8" 7  per  cent,  of  tannic  acid,  calculated  as  qnercetannin. 

2.  Resin.  Scammon.  alb.  (from  Dresden).  Prepared  from  the  preceding 
by  means  of  bone  black. — This  specimen  was  in  white,  opaque,  very 
dry  sticks,  as  hard  as  lac,  and  having  the  characteristic  smell  of 
scammony;  its  sp.  gr.  was  between  1*107  and  1*112.  In  thin 
layers  this  scammony  was  colourless  and  transparent ;  in  thicker 
layers  it  was  quite  amber  coloured.  It  grated  between  the  teeth, 
but  afterwards  became  soft  and  dissolved  in  the  mouth,  communi- 
cating a  slight  tingling  sensation  to  the  palate.  It  was  difficult  to 
powder,  but  after  drying,  by  which  it  lost  4*5  per  cent.,  this  became 
more  easy.  Under  the  microscope  the  undried  preparation  appeared 
as  conchoidal  and  splintered  fragments,  whilst  the  anhydrous  pre- 
paration under  the  highest  powers  of  the  microscope  appeared  only 
as  an  amorphous  powder.  The  melting  point  of  the  undried  pre- 
paration was  30°  C,  the  same  as  that  of  No.  1  ;  the  dried  prepara- 
tion melted  at  120°  C. 

It  was  easily  suspended  as  a  fine  powder  in  cow's  milk,  the  taste 
of  which  at  first  was  scarcely  altered,  but  afterwards  it  left  a  pecu- 
liar irritation  in  the  throat.  With  gum  arabic  it  formed  a  dirty- 
white  emulsion.  In  was  freely  soluble  in  alcohol,  ether,  and  caustic 
potash ;  less  soluble  in  glycerine  and  oil  of  turpentine.  The  concen- 
trated alcoholic  solution  (1  to  4)  was  colourless,  but  was  coloured 
yellow  brown  by  perchloride  of  iron  ;  no  precipitate  was  formed,  even 
after  standing.  Concentrated  sulphuric  acid  at  first  coloured  the 
powder  madeira  brown ;  then,  after  complete  solution,  the  colour 
became  ruby  red,  and  finally  passed  from  a  dark  brown  to  a  brownish 
black.  The  freshly  fractured  surface  moistened  with  the  alcoholic 
solution  underwent  no  change  of  colour.  Neutral  as  well  as  basic 
lead  acetate  produced,  after  standing  some  time,  only  a  flocculent 
precipitate,  which  gave  a  yellow  brown  powder  when  dried  that 
corresponded  to  0*8  per  cent,  of  mucus.  This  was  the  only  impurity 
in  this  scammony. 

3.  Resin.  Scammon.  (Tliarm.  Germ.),  from  Hamburg. — This  sample 
was  in  reddish  brown  translucent  sticks,  1*2  to  1*8  centimetres 
thick,  weighing  20  grams,  and  covered  with  a  greenish  grey  dust. 
The  resin  had  a  peculiar  smell,  not  unlike  that  of  jalap  resin.  When 
chewed,  it  at  first  crunched  between  the  teeth,  then  became  soft, 
and  had  a  slight  sweetish  taste.  When  moistened  with  water,  it 
could  be  kneaded,  its  sp.  gr.  varying  from  1*104  to  1*110.  It  gave 
a  yellowish  grey  powder,  which  lost  four  per  cent,  by  drying. 
Under  the  microscope  it  appeared  as  amber  or  emerald  green  splin- 


166 


YEAR-BOOK    OF    PHARMACY. 


ters  ;  and  when  warmed  behaved  like  the  other  kinds.  Dissolved  in 
five  parts  of  alcohol,  the  clear  brownish  green  solution  became 
coloured  brown  by  dilute  perchloride  of  iron,  and  brownish  violet  by 
officinal  solution.  Water  produced  a  greenish  turbidity,  and 
caustic  potash  a  brown  deposit.  Basic  acetate  of  lead  produced  a 
precipitate  representing  about  three  per  cent,  of  mucus,  with  very 
little  tannic  acid.  Strong  nitric  acid  coloured  the  powder  at  first 
greenish,  then  dark  brown,  and  ultimately  dissolved  it  in  part  with 
separation  of  a  reddish  fatty  substance  and  evolution  of  nitrous 
vapour.  On  neutralizing  with  ammonia  the  glucoside  was  again 
deposited.  Strong:  sulphuric  acid  coloured  the  powder  ruby,  or  dark 
red. 

4.  Resin.  Scammon.  (Pharm.  Holland.),  from  Rotterdam. — This 
sample  was  in  greenish  twisted  rods,  six  centimetres  thick.  The 
conchoidal  fracture  was  blackish  brown,  resinous,  presenting  minute 
pores,  and  thin  splinters  of  the  resin  were  translucent  at  the  edges. 
It  had  the  peculiar  smell  and  taste  of  the  previous  kind.  The  pow- 
der was  yellowish  brown,  of  sp.  gr.  112,  and  lost  5*4  per  cent,  over 
sulphuric  acid.  Under  the  microscope  it  appeared  to  contain  white 
as  well  as  red  and  emerald  green  fragments.  It  softened  between 
60°  and  70°  C,  and  melted  at  120°  C.  to  a  thick  liquid,  which 
became  thin  at  210°  C.  When  heated  at  a  higher  temperature,  it 
gave  off  a  pleasant-smelling  inflammable  vapour,  and  began  to  car- 
bonize at  250°  C.  The  charred  residue  was  brilliantly  black,  porous, 
difficultly  combustible,  and  gave  0'2  per  cent,  of  ash.  The  resin 
dissolved  in  12  parts  of  alcohol ;  the  brown  solution  was  coloured 
brownish  violet  by  dilute  perchloride  of  iron,  and  blackish  violet  by 
the  officinal.  Diluted  with  four  times  its  volume  of  water,  the  solu- 
tion presented  a  green  turbidity.  Basic  acetate  of  lead  produced  a 
precipitate  representing  8 '8  per  cent,  of  mucous  substances  and 
tannic  acid. 

5.  Resin.  Scammon.  (Pharm.  Suecic),  from  Hanover. — This  sample 
was  in  irregular  brittle  fragments,  resembling  pieces  of  bark,  from 
two  to  seven  millimetres  thick,  with  a  treacly  smell ;  it  crunched 
between  the  teeth,  then  became  soft,  and  produced  slight  irritation 
of  the  throat.  It  gave  a  greenish  white  powder  that  agglutinated 
with  water,  and  could  not  then  be  kneaded  between  the  fingers. 
With  gum  acacia  it  formed  a  greyish  white  emulsion,  and  it  could 
be  suspended  in  milk  or  oily  emulsion.  When  melted  it  behaved 
like  No.  2.  Its  sp.  gr.  was  about  1*16.  Over  sulphuric  acid  it  lost 
4*3  of  moisture.  The  resin  was  very  soluble  in  ether,  and  in  five 
parts  of  alcohol.     The  almost  colourless  solution  became  brown  with 
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>ercIiloride  of  iron  solution,  and  then  gave  a  dark  precipitate  with 
-lie  potasb.  Basic  acetate  of  lead  gave  a  whitish  curdy  precipi- 
tate, representing  about  42  per  cent,  of  mucous  substances. 

The  purest  scammony  was  therefore  that  prepared  with  bone 
•harcoal,  it  being  quite  free  from  tannic  acid,  and  containing  only 
l)'8  per  cent,  of  mucous  substances.  The  Swedish  sample  was  also 
free  from  tannic  acid,  but  the  mucous  substances  in  it  amounted  to 
42  per  cent.  No.  3  contained  only  three  per  cent,  of  mucous  sub- 
stances, but  traces  of  tannic  acid.  Nos.  1  and  4  contained  rather 
more  mucous  substances,  together  with  sensible  quantities  of  tannic 
acid.  An  important  index  of  the  purity  of  scammonin  is  its  solu- 
bility in  alcohol.  It  is  evident  that,  since  the  sample  No.  2  dissolved 
in  four,  Nos.  3  and  5  in  five,  No.  1  in  nine,  and  No.  4  in  twelve 
parts  of  cold  alcohol,  by  treating  the  several  products  with  four 
times  their  weight  of  alcohol  it  would  be  possible,  especially  by 
adopting  purification  with  animal  charcoal,  to  obtain  good,  and 
above  all,  uniform  preparations. 

Scammony  acts  upon  the  animal  economy  similarly  to  gamboge 
and  jalap  resins,  between  which  it  holds  an  intermediate  place,  since 
006  gram  of  gamboge,  0"3  gram  of  scammouy,  and  0'5  gram  of 
jalap  resin  have  about  the  same  action.  A  dose  of  0*3  gram  of  the 
five  kinds  of  resin  above-mentioned,  scarcely  differing  in  efficacy, 
produced  in  ten  to  fifteen  minutes  an  evacuation  of  urine,  and  in 
three-quarters  of  an  hour  a  loose  evacuation  of  faeces,  attended  with 
slight  pain  in  the  stomach,  followed,  after  half  an  hour  and  an  hour 
and  a  half,  by  a  second  and  third.  Taken  in  three  hourly  doses  of 
005  gram,  the  same  effects  were  produced  after  the  third  dose. 
One  gram  produced  violent  pain  and  a  rapid  succession  of  evacu- 
ations, leaving  considerable  inactivity  of  the  lower  intestine,  lasting 
during  several  days.  At  the  same  time  inflammation  of  the  mucous 
membrane  was  produced,  attended  by  loss  of  appetite  and  headache. 

Scammony  resin  is  preferable  to  jalap  resin  on  account  of  its 
pleasant  smell  and  taste,  and  because  it  does  not  cause  so  much 
griping.     It  is  also  much  less  likely  to  cause  vomiting. 

Tayuya.  S.  Hartin.  (LTJnion  Pharm.,  Oct.,  1S75,  311.)  This 
dru£,  which  was  first  found  in  Brazil,  by  M.  Ubicini,  is  used  by 
a  tribe  of  negroes  settled  in  that  country  as  a  remedy  for  syphilis. 
Experiments  are  now  being  carried  on  in  Paris,  in  order  to  see  if  its 
action  is  as  efficacious  in  a  European  climate  as  in  that  of  Brazil. 

The  author  has  made  eight  different  experiments  to  find  out  if 
the  bitter  taste  of  tayuya  is  due  to  an  alkaloid,  but  he  has  not  been 
able  to  isolate  any.     He  does  not  know  whether  to  attribute  this  to 
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faulty  manipulation,  or  to  the  small  quantity  of  the  drug  on  which 
he  operated.  He  obtained  a  green  resin,  a  fatty  matter  of  a  citron 
yellow  colour,  and  a  brown  extractive  matter  (both  very  bitter  and 
very  aromatic),  tannin,  mucilage,  traces  of  glucose,  starch,  a  volatile 
oil,  magnesia,  alumina,  lime,  iron,  potash,  and  lignin. 

The  mineral  substances  are  so  abundant  in  this  vegetable  that 
they  appear  as  a  white  powder  when  an  aqueous  solution,  slightly 
acidulated  with  acetic  acid,  is  concentrated.  The  distilled  water  of 
tayuya,  and  the  alcoholate,  as  well  as  the  ethereal  and  alcoholic 
tinctures,,  are  aromatic. 

M.  Ubicini,  in  the  notes  which  he  has  forwarded  to  the  author 
describes  tayuya  as  a  most  energetic  agent,  all  the  parts  being 
bitter,  purgative,  and  resolutive,  and  they  consequently  exercise  a 
special  action  on  the  lymphatic  system.  As  a  remedy  against 
syphilis,  the  aqueous  infusion,  or  the  alcoholic  tincture,  of  the  root 
is  principally  employed.     It  is  prepared  as  follows : — 

Powdered  Tayuya  Eoot      .         .         .     337  grams. 
Alcohol,  at  80  degrees         .         .         .  1000     ,, 

Macerate  for  a  fortnight,  being  careful  to   stir  from  time  to  time ; 
filter  through  paper. 

This  tincture  is  called  the  standard  tincture  (Fr.  tincture  mere). 
If  it  is  to  be  used  internally,  4000  grams  of  rectified  alcohol  are 
to  be  added  to  every  1000  grams  of  the  tincture.  The  dose  is 
from  1  to  14  drops  a  day,  mixed  with  a  little  water,  and  taken 
progressively  in  three  times.  Fourteen  drops  are  the  maximum  i 
dose  for  a  man. 

The  standard  tincture  is  not  diluted  for  hypodermic  injections, 
but  the  dose  must  be  varied  by  the  doctor  according  to  the  intensity 
of  the  the  syphilis. 

Tayuya  root,  reduced  to  powder  and  mixed  with  water,  is  used  for 
making  resolutive  cataplasms. 

Tayuya  is  described  by  the  author  as  a  shrub  with  elongated  and 
tuberous  roots ;  the  stem  is  sarmentose  ;  the  leaves  dentated, 
rugose,  divided  into  five  or  seven  lobes,  obtuse,  with  cordate  bases  ; 
the  fruit  is  about  three  and  a  half  to  four  centimetres  long,  nearly 
trilobed,  and  contains  about  a  dozen  grains, — sometimes  less,  seldom 
more.  It  is  found  in  a  wild  state  in  the  forests,  especially  in  stony 
places,  and  also  in  coffee  plantations. 

The  root,  as  received  by  the  author,  is  cut  into  pieces  of  2  to  0 
millimetres   of  thickness,  the  circumference   varies  from   12   centi- 
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metres  downwards,  the  colour  resembles  that  of  the  fennel  root. 
The  rounds  resemble  in  the  interior  a  star,  the  rays  of  which  con- 
verge to  a  common  centre,  always  becoming  narrower.  Each 
division  seems  to  project.  In  the  roots  with  a  circumference  of 
12  centimetres,  10  rays  have  been  counted.  10  grams  of  this 
root  displace  12  and  absorb  19  grams  of  water.  If  thfe  green 
root  be  cut  in  two  pieces  longitudinally,  it  should  exhibit  cells 
full  of  sap,  for  when  dried  and  viewed  with  the  microscope,  the 
cavities  seem  to  be  deep  and  arranged  like  those  of  a  honeycomb. 
By  following  the  indications  of  Mitscherlisch,  the  author  was  able 
to  determine  the  quantity  of  cellulose  contained  in  tayuya  root,  so 
that  he  could  exactly  estimate  the  weight  of  the  mineral  salts. 

There  is  a  specimen  of  tayuya  in  the  herbarium  of  the  Paris 
Museum  of  Natural  History,  labelled  Bryonia  Tayuya  de  Vellozo. 
It  is  not  yet  exactly  known  whether  this  should  be  considered  as 
belonging  to  the  Dermatophylla  of  Manso,  or  to  the  Trianosperma  of 
Martin.  M.  Ubicini  is  however  going  to  send  some  seeds  to  the 
author,  which  will  be  cultivated  in  the  Jardin  des  Plantes,  in  Paris, 
and  the  means  will  thus  be  obtained  of  resolving  this  question. 
Matico.  Prof.  J.  M-  Maisch.  (Proc.  Amer.  Pharm.  Ass., 
5,  654.)  The  author's  examination  of  a  number  of  commercial 
specimens  of  matico  has  proved  that  they  were  all  obtained  from 
/the  elongata,  Miq.,  which  is  the  Piper  angustifolium  of 
Ruiz  and  Pavon,  and  is  indigenous  or  cultivated  throughout  the 
tropical  portion  of  South  America,  from  Venezuela  to  Bolivia.  The 
leaves,  which  in  the  commercial  article  are  more  or  less  broken, 
are  from  two  to  four  and  even  six  inches  in  length,  lanceolate  or 
oval  lanceolate,  with  a  finely  crenate  margin,  an  acuminate  apex, 
an  unequal  heart-shaped  or  truncate  base,  and  a  short  petiole.  The 
hairy  upper  surface  has  a  tesselated  appearance  from  the  meshes 
formed  by  the  depressed  veins,  while  the  lower  surface  shows 
numerous  small  projecting  meshes  of  a  brownish  colour,  the  inter- 
vening space  being  clothed  with  a  dense  whitish  pubescence. 

Matico  became  known  in  the  United  States  in  1834,  through 
Dr.  Ruschenberger,  of  the  United  States  Navy;  and  in  Enrope  in 
1839,  through  Dr.  Jeffreys,  of  Liverpool.  In  1864  Prof.  Bentley 
observed  that  the  leaves  of  another  species,  Artanthe  adunca 
Miquel  (s.  Piper  aduncum,  Linn.),  were  wholly  or  in  part  substi- 
tuted for  the  former,  with  which  they  agree  in  size  and  appearance, 
but  differ  by  the  absence  of  the  depressed  meshes  upon  the  upper, 
and  of  the  dense  pubescence  of  the  lower,  surface.  This  species  is 
distributed    over    an    extensive    territory    throughout    the    tropical 
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regions  of  America,  occurring  principally  in  the  West  Indian 
Islands,  and  on  the  South  American  continent  into  Brazil. 

A  third  species,  Artanthe  lanceoefolia,  Miq.  (s.  Piper  Ian* 
cectfolium,  H.  B.  K.),  occurs  in  New  Grenada,  and  is  used  there 
under  the  name  of  matico.  The  same  name  is  applied  in  Panama 
to  the  leaves  of  Waltheria  glomerata,  Presl.,  Nat.  Ord.  Stercu- 
liaceaB ;  in  Quito  and  Biobainba  to  the  leaves  of  Eupatorium 
'jhrfinosum,  Nat.  Ord.  Composite ;  and  very  likely  to  some  other 
plants,  the  leaves  of  which  are  used  in  different  portions  of  South 
America  for  arresting  haemorrhages. 

The  term  matico  is  the  diminutive  of  Mateo,  Matthew,  and  it  is 
said  was  applied  to  a  shrub  in  consequence  of  the  relief  afforded  to 
a  soldier,  who  was  nicknamed  Matico.  After  having  been  wounded 
in  action,  he  stopped  the  bleeding  by  pressing  some  of  the  leaves  to 
his  wound  ;  hence,  also,  the  names  "  Yerba  soldado,"  and  "  Palo 
del  soldado."  The  same  story,  with  more  or  less  variation, 
according  to  Dr.  Seeman,  is  told  of  many  other  vulneraries  of 
Sj:>anish  America.  Hence  matico  may  be  regarded  as  a  kind,  of 
a  popular  generic  name  for  plants,  the  leaves  of  which  have 
vulnerary  properties;  and  it  resembles  in  this  respect  such  terms  as 
guaco,  ipecacuanha,  and  others  which  are  popularly  applied  to 
many  different  plants  in  Central  and  South  America  ;  or  like 
baytree,  wintergreen,  horseweed,  itchweed,  and  the  like,  which 
are  employed  for  different  plants  in  different  sections  of  the  North 
American  continent. 

The  Structure  and  Development  of  Pareira  Stem.  J.  Moss. 
(Pharm.  Joum.,  3rd  series,  vi.,  702.)  A  few  years  ago  the  author 
drew  attention  to  the  fact  that  the  so-called  pareira  root,  as  imported, 
was  really  a  mixture  of  root  and  stem  in  about  equal  proportions. 
Several  packages  he  has  examined  since  then  have  shown  an  average 
of  not  less  than  75  per  cent,  of  stem.  This  extensive  substitution 
of  one  part  of  a  plant  for  another  of  recognised  efficacy,  makes  it 
highly  desirable  that  their  relative  values  as  remedies  should  be 
ascertained ;  and  in  anticipation  of  this  being  done,  the  author 
undertook  an  examination  of  the  less-known  stem,  as  regards  its 
anatomical  structure  and  the  principles  obtainable  from  it  by  phar- 
maceutical processes.  The  present  paper  deals  with  the  first  part 
of  the  examination, — the  elucidation  of  the  structure  of  the  stem. 

Pareira  root  is  imported  in  square  shallow  baskets  (2J  x  2ij  x  1ft.) 
containing  sixty  pounds.  The  baskets  are  constructed  of  rectangu- 
lar open  work  of  broad  flattish  bands  obtained  by  splitting  some 
tough  stem.     For  the  most  part  there  is  little  difficulty  in  picking 
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out  the  stem.  Many  of  the  pieces  obtain  a  size  (length  2  feet,  dia- 
meter 3  inches)  not  even  remotely  reached  by  the  root,  which,  as  met 
with  by  the  author,  is  notably  uniform  in  this  respect.  The  stem  is 
not  so  dark  coloured  either ;  the  bark  is  generally  easy  to  see,  and 
invariably  shows  pulverulent  lichens,  and  occasionally  a  green  mossy 
patch.  It  is  knotted  at  intervals  in  a  spiral  line,  and  some  specimens 
are  covered  with  warts,  whilst  others  exhibit  only  a  few.  A  trans- 
verse section  exhibits  the  usual  appearance  of  Menispermaceous 
stems, — sharply  defined  zones  of  regular  cuneiform  woody  bundles 
of  open  tissue.  The  section  is  darker  as  the  stem  is  older.  The 
centre  is  occupied  by  an  obvious  pith  of  a  close  nature,  many  of  the 
cells  even  in  very  young  stems  being  choked  by  secondary  deposits. 
Markedly  distinct  from  the  pith,  the  first  zone  surrounding  it, 
which  may  be  taken  (with  reservations  to  be  afterwards  mentioned) 
as  a  type  of  the  rest,  exhibits,  even  to  the  unaided  eye,  a  most  re- 
markable structure.  Leaving  the  woody  bundle  for  notice  further 
on,  its  surroundings  are  described  as  they  appear  in  a  stem  about 
four  years  old.  Between  every  two  of  the  woody  bundles  a  dark 
line  passes  from  the  pith,  or  a  little  outside  it,  and  widening  as  it 
approaches  the  outer  part  of  the  section,  divides  so  as  to  encircle 
a  crescent-shaped  area  of  the  same  dark  colour,  which  rounds  off  the 
base  of  the  woody  wedge.  This  dark  coloured  tissue  yields  easily 
to  pressure.  Outside  it  is  an  unbroken  line  completely  enclosing 
the  woody  zone  and  its  belongings,  cutting  off  most  completely  the 
medullary  rays  of  the  outer  zone  from  those  within  and  from  the 
pith.  This  continuous  line  is  the  least  coloured  portion  of  ths  sec- 
tion and  the  hardest,  being  firmer  than  the  wood  bundles  them- 
selves. It  frequently  happens,  especially  in  the  outer  zones,  that 
the  dark  radial  lines  are  as  broad  or  even  broader  within  than 
without,  and  occasionally  a  woody  bundle  is  inverted,  that  is,  has 
the  wider  edge  towards  the  pith.  The  bark  layers  are  extremely 
thin,  and  present  nothing  worthy  of  remark  to  the  unaided  eye. 

Stems  from  one  year  to  two  years  old,  and  having  a  diameter  of 
about  six  lines,  were  chosen  for  the  microscopic  examination.  The 
descriptions  which  follow  are  the  resultant  of  observations  made  on 
sections  of  the  stem  under  three  different  conditions  : — (1)  merely 
soaked  in  water;  (2)  bleached  by  chlorinated  lime;  (3)  stained 
with  aniline  red  and  aniline  blue  consecutively.  By  staining  in  this 
way,  the  elective  power  of  vegetable  tissues  for  different  colouring 
matters  is  made  subservient  to  the  differentiation  of  the  thickened 
and  non-thickened  portions.  The  former  take  red,  the  latter  blue 
also,  and  hence  appear  purple. 
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Transverse  Section. 

Medulla. — This  is  composed  of  ordinary  pitted  cells,  more  or  less 
decidedly  hexagonal,  75-1000ths  to  2-25-1000ths  of  an  inch  in  dia- 
meter. Most  of  these  are  very  little  thickened  as  to  the  wall,  but 
here  and  there  are  older  cells  (a),  either  isolated  or  in  groups, 
which  have  suffered  thickening  to  a  very  considerable  extent ;  some 
indeed  are  all  but  choked  with  deposit.  Canaliculi  traversing  the 
layers  of  thickening  are  distinctly  visible.  The  cells  decrease  in 
size  towards  the  margin  of  the  pith.  In  older  stems  the  difference 
between  these  two  classes  of  cells  is  not  so  sharply  marked, — the 


Fig.  1.  Transverse — a,  thickened  cell  of  pith  ;  b,  hemispherical  area,  pro- 
cambium;  c,  bifurcation  of  medullary  ray;  d,  bundle  of  prosenchymatous  cells 
in  bundle-sheath,  liber ;  e,  cortical  portion.     Magnified  nine  diameters. 

one  merges  into  the  other  by  imperceptible  gradations.  The  least 
encrusted  cells  form  the  passage  from  the  pith  to  the  medullary 
rays,  and  gradually  losing,  as  they  elongate,  their  lateral  angles, 
become  converted,  farther  on,  into  true  tabular  cells. 

Medullary  Bays. — The  tabular  cells,  which  only  occasionally  ex- 
hibit a  pitted  character,  increase  in  length  towards  the  outside,  and 
in  those  cases  where  the  development  has  not  been  impeded  by 
pressure  between  two  woody  wedges,  in  breadth  also.  This  check 
to  lateral  growth  frequently  occurs,  and  sometimes  to  such  an  extent 


MATERIA    MEDICA.  173 

that  the  cells  become  almost  filiform.  The  sides  of  the  rays  are  in- 
variably made  up  of  such  narrow  cells  that  it  was  difficult  to  follow 
their  outline  satisfactorily.  The  rays  bifurcate  (c)  before  reaching 
the  base  of  the  woody  wedges,  and  as  each  division  rounds  off  at 
the  base,  to  meet  a  corresponding  division  of  the  ray  on  the  other 
side  of  the  wedge,  the  cells  of  which  it  is  composed  first  increase  in 
breadth  and  become  almost  square,  and  then  become  elongated 
again. 

Woody  Bundles. — The  regular  wedge  shape  of  these  is  the  most 
pronounced  feature  of  the  section.  The  wood-cells  are'  uniform  in 
size  throughout,  and  have  the  walls  very  much  thickened  by  deposits. 
Exceedingly  large  vessels  are  distributed  evenly  throughout  the 
bundle,  of  which  they  form  a  considerable  portion ;  they  are  largest 
towards  the  outside.  Each  bundle  of  vessels  forming  the  medullary 
sheath  is  divided  from  the  apex  of  the  wedge  by  a  very  narrow 
band  of  cells  proceeding  from  the  medullary  rays  on  each  side.  Each 
wedge  is  surrounded  by  a  line  of  tissue,  containing  a  bright  yellow 
or  yellow  brown  colouring  matter,  the.  tissue  of  the  wedges  them- 
selves being  much  paler.  In  this  respect  the  latter  resemble  the 
older  cells  of  the  medulla — the  younger  being  more  decidedly 
tinged  with  colour.  Reference  has  already  been  made  to  a  hemi- 
spherical tract  (b)  which  forms  the  base  of  the  wedge.  This  con- 
sists of  cells  which  so  closely  resemble  those  of  the  wood  proper,  and 
have  such  relation  to  them,  as  to  lead  irresistibly  to  the  conclusion 
that  although  of  more  recent  formation  they  are  of  the  same  nature 
— they  have  the  same  general  shape,  but  are  not  so  compact ;  their 
walls  are  thickened,  but  not  to  the  same  extent ;  their  colour  wheD 
bleached  or  stained  is  the  same.  The  horns  of  the  crescent  rest  on 
the  margin  of  the  wedge,  and  enclose  a  considerable  area  of  extremely 
thin-walled  cells,  some  of  which  are  in  process  of  conversion  to  such 
as  have  just  been  described.  The  dark  colouring  matter  is  found  in 
this  area  also. 

Bundle- sheath. — Outside  the  wedges  and  their  sheath,  completely 
encircling  the  zone,  is  a  continuous*  ring  of  tissue,  which  at  first 
sight  seemed  to  be  altogether  different  from  any  other  observed  in 
the  section.  This  ring  (the  bundle-sheath  of  Sachs)  is  repeated  out- 
side each  circle  of  vascular  bundles.  It  somewhat  resembles  the 
woody  tissue,  but  is  paler  and  without  vessels.  At  intervals  cor- 
responding with  the  medullary  rays  it  is  extended  inwards  in  a 
radial  manner,  so  as  to  fit  into  the  fork  formed  by  the  division  of 
the  rays  already  spoken  of.  The  cells  of  which  this  ring  is  com- 
posed are  on  close  inspection  seen  to  be  identical  in  nature  with 
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those  of  the  medulla  which  have  suffered  thickening.  They  are 
pretty  much  of  the  same  size,  are  similarly  encrusted,  have  canal- 
iculi  through  the  thickening,  and  the  thickening  is  of  the  same 
colour ;  but  whereas  the  cells  in  the  medulla  have  been  subjected  to 
lateral  pressure  on  all  sides  alike,  and  so  have  preserved  a  general 
roundness  of  outline,  the  cells  of  the  band  in  question  have  mostly 
received  pressure  in  a  tangential  direction,  and  are  consequently 
elongated  radially.  This  feature  is  more  noticeable  in  those  parts 
of  the  band  opposite  to  and  dipping  into  the  medullary  rays,  than 
in  those  which  flank  the  woody  wedges.  Here  another  most  re- 
markable feature  is  detected.  The  band  has  been  spoken  of  as 
continuous,  and  so  it  is,  but  the  nature  of  the  tissue  is  varied  by  the 
introduction  at  regular  intervals,  corresponding  with  the  crest  of 
the  crescent,  of  bundles  of  prosenchymatous  cells  (d).  These  bun- 
dles, which  are  more  curved  inwards  than  the  ring  of  which  they 
form  a  part,  have  a  length  in  the  direction  of  the  ring  of  one-quarter 
to  one-third  that  of  the  base  of  the  wedge  opposite  to  which  they 
occur ;  this  is  twice  or  three  times  the  thickness  of  the  bundles. 
In  a  radial  direction  the  sides  of  the  bundles  are  irregular,  as  if 
forcibly  separated  at  these  parts  from  tissue  of  a  similar  nature. 
The  cells  of  these  bundles  are  smaller  than  the  wood  cells,  and 
have  all  received  deposit  to  about  the  same  extent,  the  deposit  is 
uniform  in  thickness  and  surrounds  a  small  central  cavity. 

The  arrangement  described  is  repeated  with  each  zone  until  the 
cortical  portion  is  reached,  with  two  important  exceptions — paren- 
chyma is  present  in  larger  proportion  near  the  margin,  and  the  bun- 
dle-sheaths do  not  exhibit  the  masses  of  prosenchymatous  cells. 
One  or  two,  sometimes  perhaps  even  three,  of  the  outer  bundle- 
sheaths  are  not  fully  developed  into  continuous  rings  ;  the  outside 
one  of  all  may  join  the  next  within  it  by  one  extremity,  the  other 
extremity  remaining  free.  The  parenchyma  between  two  such 
sheaths  will  exhibit  no  such  fibro- vascular  bundles  for  one-third  or 
half  the  distance  round  the  stem ;  in  the  remaining  portion,  fibro- 
vascular  bundles  in  various  stages  of  development  are  placed  at  wide 
intervals.      (See  fig.  1.) 

Epiphlosum. — The  cells  of  the  cortical  layers  are  flattened  in  a 
tangential  direction,  i.e.,  at  right  angles  to  the  axis.  They  are  small 
and  superposed  with  great  regularity  in  radial  lines.  The  inner 
portion  is  highly  charged  with  a  dark  colouring  matter  of  a  different 
nature  from  that  found  in  the  general  parenchyma  of  the  stem. 
This  tissue  contains  much  crystalline  matter,  especially  in  the  outer- 
most layers  of  cells. 
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Longitudinal  or  Radial  Section. 

Medulla. — This  is  made  rip  of  cells  piled  singly  in  columns,  which 
have  the  same  diameter  (l-5-1000th.  to  2  5-lOOOfchs  in.)  in  different 
parts.  The  vertical  length  (y^o  in*)  of  some  cells  is  three  or  even 
four  times  that  of  others.  Variation  in  this  respect  is  not  so 
marked  between  cells  of  the  same  column  as  it  is  when  cells  of 
different  columns  are  compared.  The  more  thickly  encrusted  cells 
are  always  found  in  the  same  column  ;  some  of  these  were  noticed 
quite  -^o  of  an  inch  in  length,  and  even  more.  These  contain  small 
granular  rounded  bodies  of  a  dark  colour.  All  other  cells  contain 
starch  grannies  in  abundance;  some  which  had  not  been  cut 
through  in  making  the  section  were  tilled  with  them.  The  cells 
decrease  in  diameter  towards  the  outside  of  the  pith,  and  where  in 
contact  with  the  so-called  medullary  sheath,  they  are  elongated, 
and  intermingled  with  others  to  a  greater  or  less  extent.  The 
medullary  sheath  would  doubtless  be  held  to  comprise  these 
elongated  cells,  but  the  true  spiral  vessels  which  impart  the  dis- 
tinctive character  to  it  are  very  few  in  number — two  deep  at 
most. 

Woody  Bundles. — These  consist  of  pitted  cells  and  vessels.  The 
markings  on  the  cells  are  either  more  or  less  irregularly  circular 
or  oval,  or  merely  short  horizontal  lines.  The  markings  of  the 
vessels  are  mainly  of  the  latter  description,  but  sometimes  those  of 
the  former  are  noticed.  It  occasionally  happens  that  a  minute 
portion  of  a  transparent  brown  amorphous  substance,  which  occurs 
in  both  cells  and  vessels,  is  seen  in  the  centre  of  one  of  the  circular 
markings,  and  thus  produces  the  appearance  of  a  bordered  pit; 
but,  independent  of  this,  cells  having  bordered  pits  are  not  rare. 
The  markings  of  the  vessels  are  arranged  in  rows  of  two  to  three 
pits  abreast,  between  obscurely  undulating  lines,  or  are  very 
regularly  distributed  over  the  wall.  The  brown  substance  referred 
to  may  be  observed  lying  in  detached  masses  in  the  tissue. 

Immediately  outside  the  bundle  is  a  layer  of  elongated  thin- 
walled  cells,  which,  next  to  the  bundle  and  less  so  at  the  outer 
portion,  are  charged  with  brown  colouring  matter.  In  the  less 
coloured  part  between  these  the  cells  are  seen  to  be  fusiform,  and 
to  overlap  each  other  to  a  trifling  extent.  As  the  cells  are  all  of 
the  same  length,  and  are  placed  side  by  side  with  great  regularity 
in  vertical  bundles,  the  points  at  which  the  cells  of  one  bundle  are 
overlapped  by  the  cells  of  the  bundle  above  or  below,  are  comprised 
between  two  horizontal  lines  drawn  very  close  together. 
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The  whole  of  this  layer  corresponds  to  the  hemispherical  area 
spoken  of  in  describing  the  transverse  section,  and  is  the  procam- 
bium of  Sachs, — "similar  cells  combined  without  intercellular  spaces, 
which  have  not  yet  undergone  differentiation."  Each  fibro-vascular 
bundle,  even  the  first  zone,  after  several  have  been  successively 
formed,  has  a  procambium  on  the  outside.  This  is  the  hemispherical 
area  already  described,  and  from  it  new  wood  is  constantly  being 
formed,  not  merely  in  young  stems,  but  in  old  ones  also ;  so  that  the 
radial  length  of  the  bundle  is  constantly  increasing.  It  will  be 
observed  in  the  radial  section  of  the  procambium,  as  shown  in 
Fig.  2,  that  on  each  side  of  the  central  light  portion  are  vertical 
columns   of   a  darker   tissue.     These  are   made    up    of  elongated, 


Fig.   2.    Longitudinal — b,  procambium ;    d,   liber  cells  ;  /,  wood  vessel,  with 
woody  tissue  on  each  side.     Magnified  eighty  diameters. 

comparatively  thin-walled  cells,  tapering  from  about  the  centre  to 
each  of  the  extremities,  and  associated  in  the  manner  which  is 
characteristic  of  ordinary  prosenchyma.  The  strong  similarity 
which  subsists  between  the  former  and  the  cells  of  the  woody 
bundles  is  irresistibly  suggestive  of  their  being  in  process  of  con- 
version into  the  latter.  The  author  further  arrives  at  the  con- 
clusion that  there  are  certain  wood  vessels  in  the  stem  of  Chon- 
dodendron  which  do  not  originate  in  either  of  the  two  ways  described 
in  text-books.  These  vessels  are  not  "  elongated  pitted  cells  with 
pointed  ends,"  nor  are  they  "formed  from  a  row  of  cylindrical 
cells  placed  end  to  end,  the  intervening  partitions  of  which  have 
become  more  or  less  absorbed,  so  that  their  cavities  form  a  con- 
tinuous canal." 
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Outside  of  the  first  zone  of  bundles  a  true  liber  is  formed,  which 
is  at  first  continuous  and  well  developed.     It  is  composed  of  large, 

straight  cells,  the  walls  of  which  are  much  thickened  and  without 

°  ....        -i 

markings.  By  the  general  growth  of  the  tissues  within,  it  is  sub- 
jected to  tension,  which  tends  to  stretch  it  equally  in  every  part; 
and  by  the  radial  growth  of  the  bundles,  where  opposite  to  these,  it 
is  pushed  directly  outwards.  The  resultant  of  these  two  pressures 
on  the  liber  is  the  destruction  of  its  continuity  by  rupture  into  as 
many  parts  as  there  are  fibro- vascular  bundles.  The  parts  become 
further  separated  by  subsequent  development  of  the  stem  until  the 
true  liber  is  represented  only  by  the  regularly  recurring  bundles  of 
cells  which  have  been  described  as  forming  part  of  the  bundle- 
■sheath.  The  outermost  and  least  developed  bundle-sheath  might, 
on  superficial  examination,  be  mistaken  for  the  endophloeum;  but 
more  careful  observation  enabled  the  author  to  recognize  an 
exceedingly  thin  layer  of  generating  tissue,  from  which  epidermal 
cells  are  formed,  on  the  outside,  and  in  which  further  bundle- 
sheaths  and  fibro-vascular  bundles  are  yet  to  be  developed.  In 
this  stem  there  is  no  endophlceum,  no  inner  bark  consisting  of  liber 
cells,  other  than  that  between  the  first  and  second-formed  zones  of 
wood. 

Medullary  Bays. — The  tissue  of  these  exhibits  the  ordinary 
muriform  character.  The  cells  are  2-1000ths  to  3-1000fchs  of  an 
inch  in  horizontal  diameter,  and  l-1000ths  to  l'5-1000ths  in 
vertical  diameter.  The  walls  are  deeply  coloured  with  a  dark 
brown  colouring  matter,  and  bear  uneven  granular  deposits.  A 
stray  cell  of  the  same  nature  as  those  forming  the  bundle-sheath 
is  occasionally  seen  embedded  in  this  tissue,  having  been  wrested 
from  its  companion  cells  in  course  of  growth.  Starcn  was  not 
observed  here. 

Bundle-sheath. — The  cells  exhibit  the  same  appearance  as  in  the 
transverse  section.  They  are  irregular  in  outline,  and  of  the  same 
diameter  both  ways  in  those  parts  of  the  sheath  which  come 
opposite  the  fibro-vascular  bundles;  but  those  cells  forming  the 
extensions  into  the  medullary  rays  are  elongated  horizontally  to  two 
or  three  times  their  height. 

The  cellular  tissue  iu  which  the  fibro-vascular  bundles  of  most 
recent  formation  are  placed,  is  composed  of  cells  which  are  rounded 
nearest  the  axis  of  the  stem,  and  muriform  towards  the  circum- 
ference ;  between  these  two  extreme  forms  are  the  necessary  con- 
necting ones.  This  tissue  is  coloured  like  the  medulla.ry  rajs. 
The  cells  contain  abundance  of  starch  and  numerous  prismatic  or 
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cubical  crystals.      The  crystals  are  most  numerous  in  the   outer 
portions,  particularly  the  cortical  layers. 

Tangential  Section. 

Bundle- sheath. — The  cells  of  this  structure  present  a  perfectly 
square  outline  opposite  the  medullary  rays,  and  are  very  regulary 
placed  in  vertical  rows.  Nearer  the  circumference,  where  a  sheath 
is  cut  obliquely,  the  cells  are  of  course  seen  of  a  more  elongated 
form  horizontally  ;  but  these  parts  show  what  can  otherwise  be  seen 
only  in  the  first  formed  bundle-sheath,  viz.,  liber  cells.  Though 
isolated  and  very  few  in  number,  their  length  and  evenly  thickened 
walls  make  it  impossible  to  mistake  their  nature. 

Liber  Bundles. — These  are  the  only  remaining  portion  of  this 
section  which  calls  for  remark.  It  is  here  seen  that,  so  far  from 
being  the  isolated  bundles  they  appear  in  the  transverse  section, 
they  actually  approach  and  join  each  other.  The  points  of  juncture 
are,  however,  very  far  apart. 

Cell  Contents. 

Starch. — This  was  observed  in  the  pith,  bundle-sheaths,  and 
general  parenchyma  outside  the  first  bundle- sheath.  Though  the 
amount  cannot  be  said  to  be  large,  yet  it  is  freely  distributed 
throughout  these  portions  of  the  stem.  The  granules  are  uniform 
in  shape,  being  perfectly  round  or  elliptical,  rarely  muller-shaped 
or  angular.  They  vary  greatly  in  size  ;  the  largest  observed  was 
about  l"5-1000ths  of  an  inch  in  diameter. 

Crystals. — These  were  observed  in  the  bundle- sheaths  and  the 
general  parenchyma  outside  the  first  bundle-sheath,  and  particularly 
in  the  epidermal  layers.  In  form  they  are  either  cubical,  tabular, 
prismatic,  or  spindle-shaped.  Small  cubical,  prismatic,  and  spindle- 
shaped  crystals  (:xl^ths  in.)  were  mostly  in  the  parenchyma ; 
large  cubical  and  tabular  ones  (t^V^s  m-)  m  the  bundle-sheaths 
and  epidermal  layers.  Certain  crystals,  as  well  as  starch  granules, 
noticed  in  the  wood  cells  and  vessels  were  probably  transferred 
thither  from  other  tissues  in  the  process  of  preparing  the  section 
for  examination.  In  the  wood  vessels  was  abundance  of  globoid 
bodies,  probably  calcium  and  magnesium  phosphates. 

The  Chemical  Constituents  of  Angelica  Root.  C.  Brimmer. 
(Neues  Bepert.  fur  Pharmacie,  xxiv.,  641.)  The  root  of  Angelica 
archangelica,  a  well-known  umbelliferous  plant,  has  repeatedly  been 
the  object  of  chemical  research.     According  to  Bueholz  and  Bran- 
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des  it  contains  0*7  per  cent,  of  an  essential  oil,  5|  per  cent,  of  starch, 
and  6  per  cent,  of  angelica  balsam,  besides  other  constituents. 
Buncher  subsequently  examined  this  so-called  angelica  balsam,  and 
found  it  to  consist  of  an  essential  oil,  a  peculiar  volatile  acid  (angelic 
acid),  a  wax-like  substance,  an  amorphous  resin,  and  a  crystallizable 
body  analogous  to  imperatorin,  which  he  named  angelicin.  In  the 
root  he  also  found  a  considerable  quantity  of  crystallizable  sugar. 

The  author's  examination  of  angelicin  proves  the  identity  of  this 
body  with  hydrocarotin,  a  substance  discovered  by  Bodeker  in  car- 
rots (Daucus  carota),  and  further  investigated  by  Husemann.  The 
name  hydrocarotin  was  chosen  for  it  because  it  contains  more  hy- 
drogen than  carotin,  with  which  it  occurs  together,  its  formula  being 
C30  H30  Oo,  whereas  that  of  carotin  is  030  H24  03. 

Hydrocarotin  forms  colourless,  rhombic,  flexible,  inodorous,  and 
tasteless  scales,  wThich  float  on  water  like  fats,  without  becoming 
moist.  At  100°  C.  it  becomes  hard  and  brittle  ;  if  heated  to  110°  it 
turns  yellow  and  soft;  at  126-50  it  fuses  without  losing  weight,  and 
at  higher  temperatures  it  is  destroyed.  It  is  insoluble  in  water  and 
alkaline  solutions,  but  soluble  in  ether,  bisulphide  of  carbon,  chloro- 
form, benzol,  and  boiling  alcohol.  With  concentrated  sulphuric 
acid  it  forms  a  deep  red  solution,  from  which  it  is  precipitated  by 
water  in  an  amorphous  condition.  When  fused  and  then  cooled,  it 
forms  a  resinoid  mass.  It  readily  crystallizes  from  its  solution  in 
boiling  alcohol. 

The  author  supposes  that  hydrocarotin  occurs  also  in  other  um- 
belliferae  like  umbelliferone,  which  Sommer  obtained  by  destructive 
distillation  from  the  resins  of  many  plants  of  that  order. 

The  sugar  occurring  in  angelica  root  is  cane-sugar.  The  angelica 
resin,  when  fused  with  caustic  alkalies  yielded  resorcin,  .protocate- 
chuic  acid,  acetic  acid,  and  other  volatile  fatty  acids. 

Cassia  Occidentalis.  Prof.  J.  Clonet.  (Repert.  de  Pharm., 
1876,  from  New  Remedies.)  The  author  has  had  occasion  to  ex- 
amine some  seeds  exported  from  French  African  colonies  and  sent  to 
Havre  under  the  name  of  "  negro  coffee."  These  seeds,  which  have 
been  used  in  some  countries  as  a  substitute  for  coffee,  are  derived 
from  Cassia  occidentalism  L.,  a  native  of  India  and  Cochin- China ; 
also  found  in  the  West  Indies,  and  very  abundantly  on  the  coast  of 
Africa.  [It  is  sometimes  called  Jamaica  piss-a-bed,  or  stinking- 
weed.]  Their  chemical  examination  yielded  the  following  results: — 
Fatty  matters  (olein  and  margarin),  4'9;  tannic  acid,  0*9;  sugar,  2  1; 
gum,  28*8;  starch,  2*0;  cellulose,  34*0;  water,  7'0;  calcium  sulphate  and 
phosphate,  crysophanic  acid,  0*9;  malic  acid,  sodium  chloride,  mag- 
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nesium  sulphate,  iron,  silica,  together,  5'4;  and  achrosine,  13'58  parts 
in  100.  The  latter  substance  was  obtained  by  exhausting  the  pow- 
der of  seeds,  previously  treated  with  ether,  by  means  of  alcohol  of  60 
per  cent. ;  the  alcohol  is  distilled  off,  the  syrupy  residue  treated  with 
absolute  alcohol,  which  dissolves  out  various  constituents,  leaving  a 
solid  brown-red  mass,  having  when  dry  a  resinous  fracture,  and 
being  soluble  in  water,  to  which  it  communicates  a  garnet  colour. 
It  contains  C,  H,  0,  N,  and  S,  but  its  exact  composition  has  not 
been  determined.  [It  is  most  likely  a  mixture  of  various  bodies.] 
It  is  soluble  also  in  weak  alcohol,  and  in  acids  and  alkalies.  The 
colour  cannot  be  fixed  upon  tissues  by  any  known  mordant.  This 
circumstance  induced  the  author  to  term  it  achrosine,  or  "  not  col- 
ouring," although  being  coloured  itself. 

The  whole  plant  is  purgative,  like  others  of  the  genus  Cassia. 
which  effect  is  ascribed  mainly  to  the  mucilaginous  and  extractive 
matters  in  conjunction  with  the  crysophanic  acid.  Six  grams 
(92-6  grs.)  of  the  leaves  are  an  average  dose  for  an  adult ;  a  larger 
dose  is  liable  to  produce  vomiting.  The  seeds  are  more  active,  and 
more  rapidly  emetic  ;  some  also  ascribe  to  them  a  slight  emmena- 
gogue  action. 

One  of  the  most  powerful  properties  of  the  plant  is  its  febrifuge 
effect.  The  seeds  have  been  repeatedly  employed  in  France  and  in 
some  West  Indian  colonies  for  this  purpose,  chiefly  in  the  form  of 
vinous  tincture,  containing  60  grams  per  litre  of  Malaga  wine  (about 
sij  toOij.).  An  infusion  of  the  root  is  considered  by  the  Indians 
an  effective  antidote  against  various  poisons. 

It  is  not  at  all  improbable  that  the  use  of  the  roasted  seeds  as  a 
substitute  for  coffee  will  become  extended.  Torrefaction  appears  to 
destroy  the  purgative  principle  entirely ;  and  an  infusion  of  these 
roasted  seeds  is  said  to  approach  in  flavour  and  taste  so  closely  to 
genuine  coffee  as  to  be  scarcely  distinguishable  therefrom.  The 
supply  is  so  abundant  that  the  price  will  be  much  lower  than  that 
of  coffee. 

Adulteration  of  Tea.  (Zeitsclir.  des  oesterr.  Apoth .  Vereins,  from 
Pharm.  Zeitschr.  fur  Russland.)  The  leaves  of  JSpihbium  angusti- 
folium  are  extensively  used  in  Russia  for  the  adulteration  of  tea. 
The  plant  grows  most  abundantly  in  places  where  the  ground  has 
been  burned  over,  and  extensive  forests  are  sometimes  fired  by  the 
peasants  merely  for  the  purpose  of  obtaining  a  large  supply  of  the 
leaves  for  about  four  or  five  years,  when  the  soil  will  cease  to  pro- 
duce the  plant.  The  dried  leaves  are  sold  for  from  four  to  six  rou- 
bles a  pud  (40  lbs.),  are  largely  used  in  Russia  for  the  adulteration, 
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and  by  the  poorer  classes  in  the  place,  of  tea.  Exhausted  tea  leaves 
are  often  mixed  -with  these  leaves  and  again  sold  as  tea.  The  leaves 
are  also  exported  for  the  same  purpose.  They  yield  a  darker  infu- 
sion than  the  same  weight  of  tea  leaves ;  and  alcohol  produces  in  it 
a  precipitate  of  mucilage,  while  that  of  tea  remains  clear.  Softeued 
by  water  and  unfolded,  they  are  readily  distinguished  from  tea  leaves. 
Black  Pepper.  A.  W.  Blyth.  (Journ.  Ghem.  Soc,  1876, 1430,  from 
Che  in.  News.) 


Water 
(dried  at  100°). 

Pepper  dried  at  100°. 

Pepper  as  sold. 

Description. 

Total  Ash 
per  cent. 

Soluble  Ash 
per  cent. 

Total  Ash 
per  cent. 

Penang     .... 
Tellicherry    .     .     . 
Sumatra  .... 
Malabar   .... 
Trang 

9-531 
12-908 
10-103 
10-548 
11-664 

4489 
5-770 
4-316 
5-195 
4-775 

2-212 
3-380 
2-626 
3-453 
2-538 

3-843 
5-346 
3-334 
4-674 
4-211 

Pepper  dried  at  100°  retains  a  considerable  quantity  of  water,  but 
it  is  not  advisable  to  use  a  higher  temperature,  on  account  of  the 
volatile  principles  which  are  driven  off.  An  analysis  of  the  ash  of 
a   sample   of    Tellicherry  pepper   gave   the   following   percentage 

results : — 

Potash 24-38D 

Soda 3-226 

Magnesia 13-000 

Lime 11-600 

Iron     , 0-300 

Phosphoric  Acid 8-470 

Sulphuric  Acid 9-613 

Chlorine 7-570 

Carbonic  Acid 14-000 

Sand 6-530 


Description. 

Nitrates  and  Ni-    AlconoTic  extract 
trites  in  pepper,  ,  f 
calculated  as  Ni-  i  "Vl^  o+ i.in° 
trie  Acid.            dried  at  100. 

Aqueous  extract 

from  100  grams 

dried  at  100". 

Penang       .... 

Malabar      .... 

Tellicherry. 

Sumatra     .... 

Trang         .... 

> . .             \ 

0-04470 
0-03858 
0-08860 
0-06560 
0-11870 

7-650 
6-375 
7-896 
6-450 
6-300 

18-335 
20-375 
16-500 
17-500 
18175 
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The  alcoholic  extract  consists  almost  entirely  of  piperine  and  resin, 
and  is  a  fair  index  of  the  value  of  a  pepper.  The  aqueous  extract 
contains  extractive  and  colouring  matter,  soluble  salts,  gum,  starch, 
and  small  quantities  of  piperine  and  resin. 

In  the  ash  of  pepper  the  sand  is  the  most  variable  constituent,  the 
highest  determination  of  the  author  being  9  per  cent.  The  phos- 
phoric acid  is  the  most  constant  constituent,  not  varying  more  than 
one-half  per  cent,  either  way  from  an  average  of  85  per  cent. 

Estimation  of  White  Agaric  (Pohjporus  officinalis).  G.  Fleury. 
(Ibid,  from  Journ.  de  Pharm.  et  de  Chim.,  xxi.,  279.)  580  grams 
of  the  powdered  fungus,  not  previously  dried,  were  exhausted  suc- 
cessively with  ether,  alcohol,  cold  and  boiling  water  acidulated  with 
hydrochloric  acid,  and  water  rendered  alkaline  with  potash,  and  the 
resulting  solutions  were  examined  : — 

1 .  The  ether  extracts  a  resin,  and  a  body  to  which  the  name  of 
agaric  acid  is  given.  The  examination  of  several  salts  of  this  acid 
yielded  results  so  discordant  that  no  definite  formula  could  be  ob- 
tained, but  the  nearest  approaches  to  accuracy  lead  to  the  supposi- 
tion that  its  formula  may  be  C24  H^  07.  Efforts  made  to  determine 
the  basicity  of  the  acid  were  unsuccessful.  It  is  shown  that  the 
addition  of  the  elements  of  water  to  the  resin  represents  the  com- 
position of  the  agaric  acid.  After  heating  with  very  dilute  sul- 
phuric acid,  a  substance  is  yielded  which  reduces  the  cupro-potassic 
liquor.  The  agaric  acid  amounts  to  about  one-fifth  of  the  weight  of 
the  fungus. 

2.  The  alcoholic  solution  has  a  very  red  colour,  due  apparently  to 
the  action  of  the  air,  and  on  evaporation  yields  a  residue  of  the  con- 
sistence of  hard  wax,  from  which  ether  dissolves  a  resinous  body 
soluble  in  alkaline  liquids  ;  its  reaction  is  acid,  it  is  not  crystallizable, 
and  it  contains  1'5  per  cent,  of  nitrogen.  It  combines  with  metallic 
oxides.  The  remainder  behaves  like  a  resin  ;  it  is  reddish,  nitrogen- 
ized,  fusible  below  100°,  forms  viscous  solutions  with  alkalies,  and 
gelatinous  precipitates  with  other  bases. 

3.  Cold  water  yields  a  red  solution,  which  on  concentration  de- 
posits calcic,  and  possibly  also  magnesic  oxalate  in  microscopic 
crystals,  while  the  solution  contains  a  brown,  resinous,  nitrogenous 
body,  considered  to  be  identical  with  Boudier's  viscosin. 

4.  Boiling  water  extracts  a  small  quantity  of  a  nitrogenous  sub- 
stance. 

5.  Water  acidulated  with  hydrochloric  acid  (2  per  cent.),  yields 
a  yellowish  solution,  containing  lime,  iron,  magnesia,  and  oxalic,  phos- 
phoric, and  malic  acids. 
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G.  Water  containing  2  per  cent,  of  potash  yielded  a  solution 
which,  on  treatment  with  hydrochloric  acid,  deposited  a  flocculent 
substance  unacted  upon  by  acetic  or  phosphoric  acids,  and  contain- 
ing 312  per  cent,  of  nitrogen. 

The  remainder  after  this  treatment  is  a  whitish  flocculent  sub- 
stance ;  on  drying  at  100°  it  blackens  and  coheres,  yet  its  microscopic 
appearance  does  not  differ  from  the  original  aspect  of  the  fungus. 
It  contains  1*21  per  cent,  of  nitrogen,  and  affords  on  calcination  2  per 
cent,  of  ash  containing  lime,  iron,  magnesia  (chiefly),  potash,  and 
sulphuric,  and  phosphoric  acids.  The  body  possesses  all  the  proper- 
ties of  fnngin. 

The  following  is  the  tabulated  result  of  the  analysis  : — 


Water 

1.  Resin  and  Agaric  Acid 

2.  Another  resin  with  Magnesic  Sulphate 

3.  Resinous  body  with  Lime  and  Magnesia 

4.  Nitrogenous  substance  with  salts 

5.  Oxalate,   Malate,  and  Phosphate  cf  Cal 

cium,  Iron,  etc. 

6.  Nitrogenous  substance  soluble  in  Potash 
Fungin 


.      9-200 

.    60-584 

.       7-282 

.      2-514 

.       1-900 

.       1-058 

.       7-776 

.       9-686 

100-000 

The  Mineral  Constituents  of  the  Bark  of  Sambucus  Nigra.  G. 
C.  Wittstein.  (Archiv  der  Pharmacie,  vii.,  394.)  93  grams  of 
the  finely  cut,  air-dried  bark,  weighed  82*15  grams  after  being  dried 
at  110°  C.,  and  yielded  9-625  grams  of  ash.  The  air-dried  bark 
therefore  contains  ll-66  per  cent,  of  water,  and  leaves  10*35  per 
cent  of  ash.  The  ash  yielded  by  the  perfectly  dry  bark  amounts  to 
11*72  per  cent. 

100  parts  of  the  ash  contain  : — 

Potash 13-956 

Soda 0-965 

Lime 30-924 


Magnesia 10-730 

Alumina 0*250 

Ferric  Oxide 0-350 

Chlorine 0-170 

Sulphuric  Acid 5-818 

Phosphoric  Acid 8-045 

Silica  . 5-455 

Carbonic  Acid  ' 23-274 


99-946 
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From  the  sum  total  must  be  deducted  O040,  this  being  the  amount 
of  oxygen  corresponding  to  the  chloride,  which  reduces  it  to  99'906. 

Tacamahac  and  Anime  Resins.  J.  B.  Batka.  (Pharm.  Journ. 
3rd  series,  vi.,  742,  from  Neues  Repertorium  der  Pharmacie.)  As  so 
much  confusion  exists,  both  in  the  trade  and  in  books,  respecting 
the  identity  of  these  resins,  the  author  has  made  them  the  subject  of 
a  fresh  critical  investigation.  A  number  of  spurious  anime  and 
elemi  resins  are  found  in  collections  under  the  name  of  tacamahac. 
Most  of  these  resins  may  be  divided  into  two  groups,  differing  in 
their  alcoholic  solutions,  which  the  author  designates  as  the  alpha 
and  beta  groups.  The  former  group  has  the  property  of  forming  a 
pure  resinous  solution,  which  in  evaporation  leaves  the  solid  resin  as 
a  transparent  varnish ;  whilst  the  latter  possesses  the  peculiarity  of 
taking  up  water  from  spirit  of  wine  or  the  air,  and  forms  a  cloudy 
hydrate  or  soft  resin.  This  group  of  soft  resins  exhibits  a  singular 
deposition  when  a  spirit  of  wine  solution  is  evaporated.  At  the 
bottom  a  cake  is  formed,  and  upon  this  a  number  of  points  or  round 
drops  and  plant-like  elevations.  The  alpha  resin  in  the  evaporation 
of  a  spirit  of  wine  solution  forms  the  extreme  rim  first,  and  spreads 
out  in  a  glass-like  transparent  layer.  The  colophon,  or  residue  of 
this  group  of  resins,  after  dry  distillation  or  sublimation,  possesses 
the  curious  property,  in  cooling,  of  instantaneously,  as  if  by  magic, 
forming  elegant  figures  exhibiting  great  regularity  in  their  ramifica- 
tions, and  polarizing  light  in  the  most  beautiful  manner. 

The  following  resins  are  described  under  the  tacamahac  group  : — 

1.  The  genuine  East  Indian  tacamahac  from  Calophyllum,  which 
is,  on  the  authority  of  Petit  Thouars,  from  whom  the  writer  posses- 
ses an  authentic  specimen,  yielded  in  Bourbon  and  Madagascar  by 
G.  inophyllum.  It  is  a  dark  green  balsamic  resin,  which  in  reflected 
light  appears  green,  and  with  the  light  shining  through  it,  brown. 
Its  sp.  gr.  is  1-032,  and  it  melts  at  75°  C. 

2.  Yellow  tacamahac,  Tacamahague  merge  of  Des  Marchais,  in  the 
collection  of  the  Jardin  des  Plantes,  and  Amyris  tacamahac  of  Batka, 
because  this  plant  is  believed  to  yield  it.  In  the  oldest  collections  it 
is  usually  labelled  as  the  true  tacamahac.  In  Pereira's  collection  it 
is  called  African  incense,  and  in  Guilbourt's  Bdellium  d'AJHque. 
It  resembles  these  resins  in  outward  appearance,  with  a  reddish 
rather  than  a  yellow  tinge  ;  contains  fragments  of  birch-like  bast 
run  down  with  it,  and  has  a  lustrous  fracture  similar  to  that  of  the 
balsam  of  tolu.  When  melted  it  exhales  a  most  agreeable  odour. 
It  melts  at  100°  C.  into  a  glass-like  mass,  which,  treated  with 
dilute  and  absolute  alcohol,  is  only  slightly  soluble ;  but  with  boiling 
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alcohol  it  furnishes  a  partial  solution,  leaving  behind  numerous  in- 
soluble yellow  crystals,  which  may  be  called  tacamahacm.  These 
crystals  present  the  following  peculiarities: — 1.  Spread  out  on 
litmus  paper  they  are  clustered  prisms,  slightly  reddening  the 
paper,  wasting  under  exposure,  and  changing  to  a  yellowish  white. 
'2.  Insoluble  in  ether  and  dilute  alcohol.  3.  Also  insoluble  in  pure 
alcohol  when  cold,  and  only  partially  soluble  when  boiling.  4.  In- 
soluble in  ammonia.  5.  Insoluble  in  alkaline  solution,  6.  Unaltered 
by  treatment  with  nitric  acid.  7.  Treated  with  sulphuric  acid,  a 
dark  violet  solution  is  formed. 

Amyris  tacamahac  is  almost  universally  called  anime  in  recent 
collections ;  and  in  the  trade  it  is  commonly  mixed  with  the  next. 

3.  Resin  of  Idea  heptaphylla,  received  frOm  L'Herminier  under 
the  name  of  JEuceus  de  Cayenne,  from  Guadaloupe. 

This  the  writer  calls  Anim,e  tacamahac,  to  distinguish  it  from  the 
preceding.  It  comes  from  Jamaica  under  the  name  of  birch  resin, 
and  in  German  collections  it  usually  bears  the  name  of  anime ;  it  is 
also  very  well  described  under  this  name  in  most  of  the  manuals. 

4.  Mauritius  tacamahac.  This  resin  is  outwardly  of  a  dirty 
greenish  white,  mixed  up  with  pieces  of  wood  and  many  other  im- 
purities. It  occurs  in  masses  of  several  superimposed  layers,  con- 
taining here  and  there  perfectly  formed  crystals.  It  is  probably  the 
product  of  Bursera  obtusifolia.  In  some  of  the  French  and  Dutch 
collections  it  is  indifferently  referred  to  as  Galojphyllum  and  Icica, 
and  frequently  bears  the  name  of  golda  resin. 

5.  Bitter  tacamahac  of  Nees.  This  is  regarded  as  a  spurious  tac- 
amahac, the  produce  of  a  coniferous  tree,  Binus  maritima.  In  Italy 
it  was  found  under  the  name  of  anime,  and  in  Germany  as  tacamahac. 
It  is  a  crumbling  reddish  yellow  resin,  of  a  bitter,  turpentine-like 
taste,  often  containing  scales  of  coniferous  cones. 

Only  1,  2,  and  3,  are  considered  as  true  tacamahac  resins.  Their 
principal  chemical  characteristic  is  that  in  alcoholic  solutions  they 
do  not  deposit  a  soft,  flaky  resin. 

Anime. — There  is  a  German,  French,  and  Italian  gummi  anime, 
and  also  an  English ;  but  the  latter  differs  essentially  from  the  others, 
in  being  a  copal.  Doubtless  the  original  gummi  anime  was  the 
resin  of  Hymencea  courbaril,  the  AYest  Indian  copal.  In  several  of 
the  collections  examined  in  London  no  other,  was  found  under  the 
appellation  of  West  Indian  gummi  anime. 

The  following  is  Paoli's  enumeration  of;  the  different  kinds  of 
anime  in  the  Jardin  des  Plants : — 

1.  Resin  of  Bursera  gummifera,  obtained  from  a  spontaneous  exu- 
dation. 
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2.  The  same,  from  incisions  (in  a  decayed  state,  as  tacamabac). 

3.  The  same,  of  a  more  red  colour,,  and  of  a  bitter  taste  from  age. 
All  these  three  varieties  are  employed  in  the  Antilles  as  resin  de 

hois  de  coclwn  and  hois  de  chandelle. 

4    Resin  of  Hymenwa  courbaril,  from  Minas,  Brazil. 

5.  The  same,  in  a  fossil  state,  flaked  and  crumbly,  from  the 
Amazon. 

6.  The  same,  from  St.  Domingo,  similar  to  the  eastern  copal. 

7.  The  same,  from  Madagascar  and  Zanzibar;  the  genuine  Oriental 
copal  of  the  English,  from  Hymencea  verrucosa  (Trachylohium). 

Probably  Paoli  did  not  know  the  resins  of  Icica  lieptaphylla  and 
Amyris  tacamahac,  nor  the  substitution  of  galipot  (Pinus  maritima) 
resin,  or  he  would  not  have  taken  Nos.  1-3  for  mere  bursera  resins. 
Nos.  4,  5,  6,  and  7  are  copal  resins  and  correctly  described. 

Batka  himself  received  the  resin  of  Pinus  maritima  recently  from 
Trieste  as  the  true  anime.  What  Dumas  describes  in  his  "  Chimie 
appliquee  aux  Arts  "  as  anime  is  Bursera  gummifera. 

Euryangium  Sumbul.  {Gardeners'  Chronicle,  July,  1875.)  This 
important  plant  is  flowering  in  the  herbaceous  ground  of  the  Royal 
Gardens,  Kew,  for  the  first  time  in  this  country.  It  yields  the  drag 
Radix  sumbul,  introduced  to  Russia  as  a  substitute  for  musk  about 
the  year  1835,  and  then  recommended  as  a  remedy  for  cholera. 

It  became  known  in  Germany  in  1840,  and  ten  years  later  in 
England.  It  w^as  admitted  into  the  British  Pharmacopoeia  in  1867, 
and  is  now  prescribed,  in  a  tincture  form,  as  a  stimulating  tonic. 
It  is  said  to  be  a  nervine  stimulant,  like  valerian,  and  to  possess  anti- 
spasmodic properties.  Further  than  the  above  its  history  has  not 
been  found  traceable  by  the  authors  of  the  "  Pharmacographia."  The 
plant  was  discovered  in  1869,  by  a  Russian  traveller,  Fedschenko,  in 
the  mountains  of  Maghian,  near  Pianjakent,  a  small  Russian  town 
eastward  of  Samarkand.  The  root,  as  found  in  commerce,  consists 
of  transverse  slices,  one  to  two  inches — rarely  as  much  as  five  inches 
— in  diameter,  and  an  inch  or  more  in  thickness  ;  the  bristly  crown 
and  tapering  lower  portions,  often  no  thicker  than  a  quill,  are  also 
met  with.  The  Kew  specimen  is  nearly  eight  and  a  half  feet  in 
height.  The  root-stock  is  somewhat  fusiform  in  shape,  about  three 
and  a  half  feet  in  diameter  at  the  top,  where  it  is  thinly  covered 
with  the  persistent  fibres  of  the  old  leaves.  Those  of  the  present 
year  commenced  to  wither  soon  after  the  flower-stem  became  visible, 
and  were  quite  dead  when  its  full  height  was  attained.  They  are 
supradecompound,  much  as  in  some  species  of  ferula,  especially 
F.  campestris,  to  the  leaf  segments  of  which  those  of  the  sumbul 
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have  a  very  close  resemblance.  The  panicle  is  composed  of  about 
ten  alternate  spreading  brandies,  the  lowest  about  five  feet  from  the 
apex.  The  umbels  are  on  short  stalks,  with  ten  to  thirteen  urn- 
bellules.  The  stem,  on  being  wounded,  exudes  a  milky  sap,  which 
at  first  has  the  exact  flavour  of  angelica,  afterwards  leaving  a  bitter 
taste.  The  resin  of  the  root  does  not  fully  develop  its  musky  smell 
until  after  contact  with,  water.  It  is  hoped  that  seeds  may  be 
perfected,  and  a  stock  raised  for  distribution;  therefore  the  treat- 
ment accorded  to  this  plant  may  be  of  interest.  The  root  came  to 
hand  in  a  dry  and  dormant  condition,  was  grown  in  a  pot  for  the 
first  season,  and  healthy  leaves  were  produced,  but  which  on  the 
slightest  check  died  away.  About  three  years  ago  it  was  planted 
in  its  present  position,  on  a  small  hillock  of  stones,  with  plenty  of 
good  loamy  soil,  and  there  it  has  .since  flourished  without  intermis- 
sion. During  winter  the  protection  of  a  hand-glass  has  been  given 
against  rain — doubtless  an  important  point  of  attention  ;  it  has  also 
been  covered  loosely  with  leaves,  though,  as  regards  temperature,  it 
is  apparently  quite  hardy.  A  mulching  of  litter  is  beneficial  during 
summer,  and  when  the  stem  rises  weak  manure-water  should  be 
given.  In  a  state  of  rest,  the  roots  may  be  safely  sent  to  a  distance, 
packed  quite  dry,  as  a  bulb  would  be.  They  seem  to  have  a  very 
persistent  vitality,  and  are  without  fleshy  ramifications. 

A  False  Scammony.  M.  Prunier.  (Journ.  cle  Pharm.  et  de 
Ckim.,  1876,  43.)  A  suspicious  sample  of  scammony,  which  formed 
a  jelly  when  boiled  with  water,  was  examined  by  the  author  and 
found  to  contain  no  scammony  resin  whatever.     It  contained — 

57  per  cent,  of  starch ; 

28       ,,         ,,       a  resin,  soluble  in  oil  of  turpentine, 
partially   soluble  in  alcohol,   and 
yielding  one-sixth  of  its  weight  to 
ether ; 
5        ,,         ,,       mineral  substances ;  and 

10       „        .,,       substances  soluble  in  water. 

The  origin  of  the  resinous  constituent  could  not  be  ascertained. 

Peruvian  Balsam  Adulterated  with  Alcohol.  A.  Gavabowsky. 
(Pharm.  Centralhalle,  xvi.,  265.)  An  admixture  of  Peruvian  bal- 
sam with  alcohol  is  generally  recognised  by  distillation.  As  a  more 
convenient  and  very  delicate  test  for  the  detection  of  this  adultera- 
tion, the  author  recommends  the  following  process  : — 

A  small  quantity  of  the  balsam  is  mixed  in  a  test  tube  with  a 
solution  of  potassium  bichromate,  and  afterwards  with  concentrated 
sulphuric  acid.      If   alcohol  be  present  aldehyde  will  be  formed, 
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which  is  at  once  recognised  by  its  very  characteristic  odour,  which 
is  not  masked  in  the  least  by  the  aromatic  odour  of  the  balsam. 

Even  mere  traces  of  alcohol  are  stated  to  be  recognizable  in  this 
manner. 

Factitious  Balsam  of  Tolu.  R.  V.  Mattison.  (Amer.  Journ. 
Pharm.,  1875,  51.)  The  sample  reported  upon  was  found  to  be  of 
a  light  brown  colour,  with  a  pronounced  odour  of  the  drug,  but  in 
consistence  rather  softer  than  is  usually  met  with  in  the  market. 

Upon  the  addition  of  alcohol  to  a  portion  of  the  mass,  it  was  dis- 
covered to  be  but  partially  soluble  in  that  menstruum,  the  drug, 
upon  being  washed  several  times  successively  with  warm  alcohol, 
and  these  washings  filtered  and  evaporated,  yielding  but  26  per 
cent,  of  soluble  matter. 

To  a  portion  of  this  residue  oil  of  turpentine  was  added,  without 
any  observable  effect. 

To  another  portion  water  was  added,  and  the  mixture  boiled,  with 
a  like  result. 

To  another  portion  ether  was  added,  the  whole  slightly  warmed, 
the  solution  filtered,  and  the  residue  washed  upon  the  filter  with  ether. 
The  filtrate,  upon  being  evaporated,  yielded  63  per  cent,  of  "  a  bal- 
sam prepared  from  the  bark  of  Liquidambar  Orientals"  which,  upon 
being  treated  with  hot  petroleum  benzin,  yielded  a  copious  deposit 
of  crystals  of  styracin  upon  cooling.  The  residue  upon  the  filtrate 
was  then  examined,  and  found  to  consist  entirely  of  bark  and  charred 
ligneous  matter,  amounting  to  nearly  11  per  cent,  of  the  drug. 

Gelsemium  Semper virens.  E.  M.  Holmes.  (Pharm.  Journ.,  3rd 
series,  vi.,481,  482,  521,  522,  561-564,  601,  602.)  This  drug  was 
first  brought  into  notice  in  the  American  Journal  of  'Pharmacy ,  in  1852, 
by  Professor  W.  Proctor,  but  does  not  appear  to  have  been  sufficiently 
well  known  or  esteemed  in  1855  for  introduction  into  the  United  I 
States  Pharmacopoeia  published  in  that  year.  In  the  subsequent 
edition  of  that  work,  published  in  1864,  it  appeared  in  the  secondary 
list,  and  in  1873  it  was  considered  of  sufficient  importance  to  be 
placed  in  the  primary  list  of  materia  medica.  Since  then  it  has 
gradually  been  coming  into  use  in  this  country. 

The  plant  has  received  several  scientific  names,  and  is  at  the  pre- 
sent day  placed  in  different  natural  orders  by  different  authorities ; 
it  has  affinity  with  several  natural  orders.  Its  synonyms  are  here 
placed  in  their  historical  order  : — 

Anonymus  sempervirens,  Walt. 
Bignonia  sempervirens,  Linn. 
Lisianthus  sempervirens,  Mill. 
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Gelsemium  nitidiwi,  Mich. 
Gelsemium  sempervirens,  Pers. 
Gelseminum  sem/p&rvirens,  Ait. 
Gelsemium  lucidum,  Poir. 
By  De  Candolle  it  is  assigned  to  the  LoganiacecB ;  by  Decaisne 
to  the  ApocynaceoB ;  by  Chapman  to  the  Bubiacece.     Other  authors 
formerly  placed  it  in  the  Scropulariacece,  Bignoniacece,&nd  Gentian- 
acece. 

The  following  description  of  the  plant  is  quoted  from  Gray's 
"  Manual  of  Botany  "  : — 

Gelsemium  sempervirens,  Pers.  :  Calyx,  five-parted  ;  corolla,  fun- 
nel-shaped, five-lobed,  somewhat  oblique,  the  lobes  almost  equal,  the 
posterior  being  outermost  in  bud ;  stamens,  five ;  anthers,  oblong, 
sagittate ;  style,  long  and  slender ;  stigmas,  two,  each  two-parted, 
the  divisions  being  linear  ;  fruit,  elliptical,  flattened  contrary  to  the 
narrow  partition,  two-celled,  septicidally  two-valved,  the  valves 
keeled ;  seeds,  five  to  six  in  each  cell,  large,  fiat,  and  winged ;  em- 
bryo, straight  in  fleshy  albumen,  the  ovate,  flat  cotyledons  much, 
shorter  than  the  slender  radicle;  stem,  smooth,  twining,  and  shrubby; 
leaves,  opposite,  entire,  ovate,  or  lanceolate,  shining,  on  short 
petioles,  nearly  persistent ;  flowers,  large,  showy,  very  fragrant, 
yellow,  one  to  five  together  in  the  axils  of  the  leaves. 

The  plant  is  commonly  known  in  America  as  the  yellow,  wild,  or 
Carolina  jessamine,  and  also  as  woodbine.  It  is  not,  however,  a 
true  jessamine,  and  it  is  rather  unfortunate  that  it  is  so  often  called 
the  yellow  jessamine  in  America,  since  there  is  a  true  jessamine 
with  yellow  flowers,  which  is  often  found  in  cultivation.  If  the 
name  jessamine  is  to  be  applied  to  Gelsemium  sempervirens  at  all,  it 
should  be  carefully  distinguished  as  the  Carolina  jessamine.  The 
flowers  have  much  more  the  shape  of  those  of  a  convolvulus,  being 
distinctly  funnel-shaped,  not  hypocrateriform,  as  in  the  Jasminum 
officinale. 

Mr.  Holmes  also  quotes  an  interesting  account  of  the  habit  and 
manner  of  growth  of  the  plant,  by  Dr.  H.  H.  Hill,  from  the  "  Ame- 
rican Dispensatory,"  for  the  details  of  which  we  refer  our  readers 
to  his  report.      (Pliarm.  Journ.,  482.) 

Official  Part,  and  its  Characters. — The  part  of  the  plant  official  in 
the  United  States  Pharmacopoeia  is  the  root.  As  met  with  in 
English  commerce  it  occurs  in  two  states  :  either  in  packets  pre- 
pared by  the  Shakers  of  New  Lebanon,  which  contain  the  root  in 
small  pieces,  formed  into  a  compact  mass  by  hydraulic  pressure,  and 
in  which  state  it  is  difficult  to  powder ;  or  it  is  sold  simply  cut  up 
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into  pieces  varying  from  two  to  eight  inches  in  length,  and  one- 
third  to  three-fourths  of  an  inch  in  diameter.  It  is  frequently 
mixed  with  about  half  its  bulk  of  long,  wiry,  pale  brown  rootlets. 

The  so-called  gelsemium  root  consists  chiefly  of  subterraneai 
stem  with  a  small  proportion  of  true  root ;  occasionally  a  slendei 
piece  of  the  aerial  stem  may  be  found  intermixed,  and  is  readilj 
distinguished  by  its  purplish  colour  and  hollow  centre,  and  by  th* 
silky  or  tow-like  fibre,  rendered  visible  when  the  epidermis  is  peelec 
off.      (Fig.  1  e.) 

The  true  root  is  hard  and  woody,  slightly  undulated  in  out- 
line, very  sparingly  branched,  except  in  the  slender  pieces,  exter 
nally  of  a  pale  brown  colour,  nearly  smooth,  and  furnished  with  ? 
thin  scurfy  cuticle,  which  is  slightly  cracked  longitudinally.  When 
a  transverse  section  is  examined  with  a  lens,  the  bark  of  the  root  u 
seen  to  be  very  thin,  and  to  consist  of  two  layers,  the  inner  one  beinc 
usually  almost  as  pale  as  the  woody  portion  and  of  somewhat  soft 
texture,  the  outer  one  is  darker  and  more  compact.   (Fig.  1.  b  c.) 

The  meditullium,  or  woody  portion  of  the  root,  occupies  nearly 
its  whole  diameter,  is  of  a  pale  yellowish  white  colour,  the  yellow  tint 
becoming  much  more  distinct  when  the 'root  is  wetted.  The 
medullary  rays  are  white  and  very  distinct,  and  the  woody  tissue 
between  the  rays  is  very  porous,  the  pores  being  very  small,  but 
visible  to  the  unaided  eye,  especially  when  the  root  is  broken  in- 
stead of  cut.  (Fig.  1  d.)  There  is  no  pith  or  central  cavity  in  the 
root. 

The  root  has  a  bitter  taste  and  pleasant  flavour,  and  an  odour 
somewhat  between  those  of  senega  and  green  tea;  this  is  more, 
readily  perceived  in  the  tincture. 

The  subterranean  stem  (Fig.  1  a)  is  also  furnished  with  root- 
lets, but  is  easily  distinguished  from  the  root  by  the  presence  of  a 
small  dark  coloured  central  cavity  representing  the  pith,  and  by  the 
external  surface  being  rougher  and  frequently  variegated  with  dark 
longitudinal  lines,  which  are  the  remains  of  the  same  purplish  cuticle 
which  presents  so  marked  a  feature  in  the  aerial  stem.  The  bark  is 
thicker  than  that  of  the  true  root,  and  the  inner  layer  is  usually 
dark  brown.  If  the  subterranean  stem  is  broken  slowly  and  care- 
fully, a  thin  row  of  silky  fibres  projects  fully  a  quarter  of  an  inch 
from  the  broken  edge.  These  fibres  do  not  appear  when  the  bark 
of  the  root  is  broken,  and  thus  serve  to  distinguish  the  stem  of  this 
drug  from  the  root.  Experiments  as  to  the  relative  value  of  the 
bark  of  the  root  and  stem  are  wanting.  The  bark  of  the  stem  has 
the  same  bitter  taste  as  that  of  the  root,  and  if  it  be  hereafter  shown 
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that  it  is  equally  active,  the  above  character  of  the  presence  of  scat- 
tered strong  fibres,  taken  in  conjunction  with  the  flavour  of  the 
drug  and  its  porous  structure,  will  serve  to  distinguish  it  from  all 
other  roots  or  stems  used  in  materia  medica. 

Medicinal  Properties  and  Uses. — In  this  country  gelsemium  has 
been  used  principally  in  the  form  of  tincture.  It  has  been  found 
effectual  in  relieving  neuralgic  pain  in  the  teeth  and  jaws,  particu- 
larly when  arising  from  decayed  teeth  (Lancet,  1873,  i.,  731 ;  1875, 
ii.,  660).  According  to  Dr.  Mackey,  it  is  especially  beneficial 
when  the  pain  occurs  in  parts  of  the  face  supplied  by  branches  of 
the  fifth  nerve  (British  Medical  Journal,  1874,  i.,  576).  Similar  re- 
sults have  been  obtained  in  Germany  (Gentralblatt  f.  d.  Med.  Wiss., 
No.  32,  1875).  In  America  it  is  largely  used  as  a  remedy  in  fevers, 
particularly  those  arising  from  malaria ;  in  such  cases  it  is  often 
given  in  alternation  with  quinine.  In  minute  doses  it  has  been 
recommended  in  inflammatory  and  irritable  conditions  of  infant  life 
(Lancet,  1873,  ii.,  475).  It  has  also  been  used  with  success  in 
dysmenorrhcea,  in  after-pains,  in  spasmodic  stricture  of  the  urethra, 
in  hysteria,  and  spasmodic  croup  (Hughes'  "  Pharmacodynamy," 
i.,  372).  In  traumatic  tetanus  it  has  been  tried  with  the  result  of  the 
death  of  the  patient  in  six  hours  afterwards  from  paralysis  of  the 
muscles  of  respiration  (New  York  Medical  Journal,  May,  1875,  512). 

Grelsemium  appears  to  be  chiefly  valued  in  America  for  its  power 
in  controlling  nervous  irritability  in  fevers,  in  which  it  is  said  to 
excel  any  other  known  agent. 

Dr.  Bartholow  in  the  Practitioner  (October,  1870,  208)  states  that 
in  many  respects  gelsemium  acts  like  conium,  but  that  it  is  not  prac- 
tically antagonistic  to  strychnine  or  Calabar  bean.  He  also  shows 
that  the  dilatation  of  the  pupil  caused  by  gelsemium  is  due  to  a 
pyretic  state  of  the  circular  fibres,  and  not  to  contraction  of  the  radial 
fibres  of  the  iris,  as  is  the  case  with  atropia,  and  that  it  is  not  over- 
come by  the  application  of  extract  of  Calabar  bean.  From  this  it 
appears  possible  that  gelsemium  may  prove  of  some  service  to  the 
oculist  in  the  form  of  a  local  application. 

A  number  of  fatal  cases  reported  in  the  Lancet,  1873,  ii.,  475, 
show  that  this  drug  is  a  powerful  poison,  and  that  its  internal  ad- 
ministration requires  caution.  The  antidotes  which  have  proved 
successful  in  cases  of  poisoning  are  galvanism  (Boston  Med.  and 
Surg.  Journal,  April,  1869),  aromatic  spirits  of  ammonia  (Hale's 
"  New  Remedies,"  390),  carbonate  of  ammonia  and  brandy  (Amer. 
Joum.  Pharm.,  1871,  226).  Tincture  of  prickly  ash  bark  (Xanthoxy- 
lumfraxineum,  "Willd.)  has  also  been  suggested  as  an  antidote. 
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The  preparations  which  are  used  in  medicine  are  the  tincture,  fluid 
extract,  and  gelsemin.     Only  one  of  these  has  official  sanction. 

Fluid  Extract. — This  is  official  in  the  United  States  Pharmacopoeia. 
It  is  made  in  the  following  manner : — 

Gelsemium  root  in  very  fine 

powder     ....         16  oz.  (troy). 
Alcohol  (sp.  gr.  0-835)  .         a  sufficient  quantity. 

Moisten  the  powder  with  four  fluid  ounces  of  alcohol  and  pack  it  in 
a  suitable  percolator.  The  surface  of  the  powder  is  then  to  be 
covered  with  a  disc  of  paper,  and  the  remaining  portion  of  16  fluid 
ounces  of  menstruum  is  to  be  poured  upon  it.  When  the  fluid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice  with  a 
cork,  and  having  closely  covered  the  percolator  to  prevent  evapora- 
tion, set  it  aside  in  a  moderately  warm  place  for  four  days.  The 
cork  is  then  to  be  removed,  more  menstruum  is  to  be  gradually 
poured  on,  and  the  percolation  continued  until  24  fluid  ounces  have 
been  obtained  ;  of  these  the  first  14  fluid  ounces  are  to  be  reserved, 
and  the  remainder,  having  been  carefully  evaporated  to  2  fluid 
ounces,  is  to  be  mixed  with  the  reserved  portion  and  filtered  through 
paper,  if  necessary.  From  this  formula  it  will  be  seen  that  each 
ounce  of  the  fluid  extract  represents  an  ounce  of  the  root. 

Tincture. — There  is  at  present  no  recognised  formula  for  this  pre- 
paration ;  and  the  various  formulae  which  have  been  published 
exhibit  a  considerable  variation  in  strength.  With  the  view  of  re- 
conciling these  differences  the  author  recommends  the  following 
formula  as  the  one  used  by  the  majority  of  chemists,  and  as  being 
of  a  strength  to  which  the  stronger  tinctures  (made  from  four  and 
two  and  a  half  ounces  to  the  pint),  which  are  not  unfrequently  met 
with,  may  be  readily  reduced  : — 

Gelsemium  root  (dried)  reduced  to 

coarse  powder      ....        2  ozs.  (avoir). 
Proof  spirit 20  fluid  ozs. 

Make  the  tincture  by  percolation,  by  the  general  process  ordered  in 
the  British  Pharmacopoeia  for  preparing  tinctures.  The  process  of 
percolation  is  here  recommended  as  yielding  a  product  of  more  uni- 
form strength,  if  properly  conducted.  An  ordinary  funnel  answers 
very  well  as  a  percolator  if  a  small  plug  of  cotton  wool  be  placed  in 
the  tube  and  covered  with  a  layer  of  silver-sand  about  one  inch  in 
depth,  and  if  another  layer  of  sand  about  half  an  inch  in  depth  be 
placed  on  the  top  of  the  substance  to  be  operated  on.  The  passage 
of  fluid  is  thus  made  much  more  uniform  and  in  sqme  measure  coun- 
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terbalances  difference  in  density    of   different  parts   of  the    drug 
operated  on. 

Qelsemin. — This  is  a  preparation  which  is  used  chiefly  by  the 
eclectics.  It  is  prepared,  according  to  Dr.  Bartholow,  in  two  ways  : 
either  by  evaporating  the  tincture,  or  by  precipitating  it  with  water. 
It  must  therefore  evidently  consist  of  the  resin  of  the  root  with 
varying  proportions  of  the  active  principle. 

Doses. — Of  the  powdered  root,  1-2  grains  ;  of  the  fluid  extract, 
3—5  minims ;  of  the  tincture,  10-20  minims  ;  and  of  gelsemin,  from 
half  a  grain  to  one  grain. 

Chemical  Composition. — According  to  an  analysis  made  by  Kollock 
in  1855,  the  root  contains  gelseminine,  dry,  acrid  resin,  one-half 
per  cent,  of  a  volatile  oil  heavier  than  water,  fatty  resin,  fixed  oil, 
yellow  colouring  matter,  gallic  acid,  starch,  albumen,  gum,  pectic 
acid,  extractive  matter,  lignin,  and  37  per  cent,  of  mineral  matter 
consisting  chiefly  of  salts  of  potassium,  calcium,  magnesium,  iron 
and  silica  (American  Journal  of  Pharmacy ',  1855,  203).  In  1869  the 
root  was  again  examined  by  Ebiole,  who  states  that  after  careful 
experiments  he  found  the  woody  portion  of  the  root  to  contain  no 
alkaloid  (American  Journal  of  Pharmacy,  1869,  38).  The  leaves  and 
flowers,  however,  are  stated  by  Kollock  to  contain  the  same  ingre- 
dients as  the  root,  although  in  much  less  quantity.  In  1870  the 
root  was  further  examined  by  Dr.  Wormley,  who  succeeded  in 
isolating  a  new  substance  possessing  acid  properties,  which  he 
named  gelseminic  acid.  The  physiological  action  of  this  substance 
and  of  the  acrid  resin  does  not  appear  to  have  been  examined  by 
Dr.  Wormley,  who  found  that  gelseminine  produced  all  the 
symptoms  usually  observed  in  cases  of  poisoning  by  the  drug.  His 
results  were  afterwards  confirmed  by  Dr.  Bartholow  (Practitioner, 
October,  1870,  202). 

Gelseminic  Acid. — The  chemical  and  physical  properties  of  this 
substance  have  been  somewhat  fully  examined,  and  the  results  of 
these  investigations  are  summarised  by  the  writer  as  follows : — 

This  acid  was  prepared  by  Dr.  Wormley  by  concentrating  Til- 
den's  fluid  extract  of  the  root  in  order  to  drive  off  most  of  the 
alcohol  present  in  it,  and  then  diluting  the  resulting  liquid  with 
water  in  order  to  precipitate  resin  originally  held  in  solution  in  the 
spirit.  The  watery  liquid  after  filtration  was  acidulated  with  hydro- 
chloric acid,  and  repeatedly  shaken  with  ether,  which  upon  evapora- 
tion left  the  acid  in  crystals.  It  was  purified  by  converting  it  into 
gelseminate  of  tead,  decomposing  by  sulphuretted  hydrogen,  and 
extracting  the  pure  acid  from  the  filtered  solution  by  means  of 
chloroform.     The  acid  thus  obtained  consisted  of  tufts  of  acicul 
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crystals  (fig.  2  a),  which  were  colourless,  odourless,  nearly  tasteless, 
and  possessed  of  strongly  acid  properties,  completely  neutralizing 
bases,  and  uniting  with  them  to  form  salts  which,  excepting  those 
of  the  alkalies,  are  very  sparingly  soluble  in  water.  Its  salts  with 
the  alkalies  are  freely  soluble  in  water,  and  crystallizable.  Gelse- 
minic  acid  is  freely  soluble  in  chloroform  and  ether ;  it  is  soluble  in 
about  1000  parts  of  cold,  but  in  much  less  of  hot  water,  from  which, 
when  the  solution  contains  more  than  -500th  part  of  the  acid,  it 
crystallizes  out  as  the  solution  cools  in  slender  needles  (Fig.  2  b). 
It  gives  a  yellow  precipitate  with  acetate  of  lead,  readily  soluble  in 
free  acids — even   in  acetic  acid — with  displacement  of  the  organic 


Fig.  2.* 

acid.  Mercuric  chloride  gives  a  yellow  filmy  precipitate,  readily- 
soluble  in  free  acids,  and  which  in  strong  solutions  becomes  con- 
verted into  crystalline  needles.  Nitrate  of  silver  produces  a  brown- 
ish yellow  precipitate,  slowly  acquiring  a  blackish  colour,  and  then 
insoluble  in  nitric  acid,  yoVo^h  of  a  grain  of  the  acid  even  yielding 
a  decided  black  deposit.  Sulphate  of  iron  produces  in  moderately 
strong  solutions  of  the  acid  a  black  precipitate,  speedily  becoming 
brown,  in  which,  after  a  time,  masses  of  colourless  acicular  needles 
appear.  Chloride  of  gold  gives  a  deep  green  precipitate,  becoming 
bluish  and  appearing  black  by  reflected  light.  Bichloride  of  pla- 
tiuum  gives  a  yellow  precipitate  insoluble  in  acetic  acid.  It  is  aLo 
precipitated  by  the  neutral  salts  of  calcium. 

*  The  woodcuts  of  this  and  the  previous  illustrations  were  kindly  lent  hv 
tne  Lditor  of  the  Pharmaceutical  Journal. 
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Gelseminic  acid  possesses  two  peculiar  properties  which  have  been 
turned  to  account  in  a  medico-legal  investigation  in  a  case  of  poison- 
ing by  the  drug.  One  of  these  is  the  remarkable  fluorescence  dis- 
played in  an  alkaline  solution  of  its  salts ;  and  the  other  is  its  pro- 
perty of  subliming  without  decomposition  in  minute  crystals — when 
heated  considerably  above  212°  F.  If  a  drop  of  an  alkaline  solu- 
tion, containing  only  T^ooooo*n  Par^  °^  ^s  weight  of  the  acid,  be 
examined  in  the  end  of  a  pipette,  under  a  cone  of  sunlight  condensed 
by  a  lens,  a  perceptible  blue  coloration  may  be  seen  along  the  path 
of  the  condensed  rays.  A  solution  containing  y^Voth  of  its  weight 
of  the  acid,  by  transmitted  light  appears  of  a  greenish  yellow  colour, 
the  surface  of  the  liquid  at  the  same  time  appearing  of  a  deep  bine 
colour  ;  by  reflected  light  it  presents  a  strong  greenish  blue,  and 
under  condensed  light  a  deep  blue  coloration.  When  a  minute 
quantity  of  gelseminic  acid  (about  T^o*Q  °^  a  grain)  is  cautiously 
heated  beyond  212°  F.,  it  sublimes  without  fusion  or  change  of 
colour,  and  the  vapour  may  be  condensed  on  a  warm  glass  slide  in 
the  form  of  brilliant  transparent  crystals,  as  represented  in  Fig.  2 
c  and  d.  The  nature  of  the  sublimate  is  proved  by  heating  it  with 
a  drop  of  water  containing  a  trace  of  ammonia,  or  by  dissolving  it 
in  nitric  acid  and  adding  excess  of  ammonia,  when  an  orange-red 
colour  is  developed. 

Gelseminine. — The  best  method  of  obtaining  this  alkaloid,  accord- 
ing to  Fredigke,  is  the  following : — 

Concentrate  the  aqueous  portion  left  after  the  extraction  of  gel- 
seminic acid  by  ether,  shake  it  with  twice  its  volume  of  strong 
alcohol  to  precipitate  gummy  matter ;  then  allow  it  to  deposit, 
filter,  wash  the  filter  with  alcohol,  evaporate  to  a  small  bulk,  set  the 
alkaloid  free  by  means  of  liquor  potassae,  and  remove  it  from  the 
liquid  by  means  of  chloroform  or  ether.  On  evaporation  it  is  left  as 
a  brownish  yellow  amorphous  residue. 

Gelseminine  in  its  pure  state  is  a  colourless,  odourless  solid,  having 
an  intensely  persistent  bitter  taste,  which  is  perceptible  in  a  solution 
containing  only  y^^tli  part  of  its  weight  of  the  alkaloid.  It  has 
not  yet  been  obtained  in  the  crystalline  state.  Gelseminine  is  soluble 
in  25  parts  of  ether,  in  chloroform,  bisulphide  of  carbon  and  turpen- 
tine, less  so  in  alcohol,  and  very  sparingly  in  water,  but  dissolves 
freely  in  water  acidulated  with  hydrochloric  acid,  from  which  alka- 
lies precipitate  it. 

It  is  a  strong  base,  restoring  the  colour  of  reddened  litmus  paper, 
and  forming  salts  with  the  strongest  acids.  The  sulphate,  nitrate, 
hydrochlorate,  and  acetate  are  freely  soluble  in  water.     At  a  tern- 
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perature  below  212°  F.  it  fuses,  and  it  solidifies  on  cooling  into  a 
transparent  vitreons  mass.  At  a  higher  temperature  it  is  dissipated 
in  white  fumes  which  may  be  condensed  on  glass  in  the  form  of 
minute  drops. 

Caustic  alkalies  precipitate  gelseminine  from  solutions  of  its  salts 
in  the  form  of  a  white  deposit,  which  after  some  hours  acquires  a 
brick-red  colour ;  the  precipitate  is  insoluble  in  excess  of  alkali. 
Mercuric  chloride  causes  a  white  precipitate,  sparingly  soluble  only 
in  excess  of  hydrochloric  acid.  Tannic  and  carbazotic  acids  preci- 
pitate the  alkaloid.  Biuiodide  of  potassium,  bichloride  of  platinum, 
iodo-hydrargyrate  of  potassium,  and  chloride  of  gold  give  a  precipi- 
tate in  solutions  containing  only  ToVotn  °f  a  gram-  Concentrated 
sulphuric  acid  causes  the  alkaloid  or  any  of  its  colourless  salts  to 
assume  a  reddish  brown  colour,  and  if  the  solution  be  heated  it 
acquires  a  purple  colour. 

Gelseminine  is  a  powerful  poison,  one-eighth  of  a  grain  hypoder- 
mically  injected  having  been  sufficient  to  cause  the  death  of  a  strong 
cat  in  an  hour  and  a  half. 

The  properties  of  the  acid,  resin,  and  volatile  oil,  and  other 
ingredients  of  the  root  have  not  been  fully  investigated. 

Detection  of  Gurjun  Balsam  in  Copaiba.  Dr.  H.  Hager. 
(Pharm.  Centralhalle,  xvi.,  257.)  Copaiba  which  is  adulterated 
with  gurjun  balsam  is  not  quite  clear,  and  frequently  exhibits 
prisms  of  gurjunic  acid  under  the  microscope. 

The  author  states  that  the  adulteration  may  be  readily  detected 
by  mixing  the  suspected  sample  with  four  volumes  of  petroleum 
ether ;  the  mixture  at  once  becomes  turbid,  and  gradually  deposits 
a  sediment,  which  after  half  an  hour's  settling  occupies  the  same 
volume  as  the  copaiba  operated  upon.  A  mixture  of  pure  copaiba 
with  petroleum  ether  is  clear  at  first,  and  either  remains  clear  upon 
standing,  or  it  deposits  after  several  hours  a  very  slight  sediment, 
which  merely  covers  the  bottom  of  the  test  tube  like  a  thin  film. 
Benzol  may  be  used  in  place  of  petroleum  ether. 

The  Purity  of  Arrowroot.  K.  Calmberg.  (Archiv  der  Phar- 
hiacie,  1875  [iii.],  352.)  According  to  the  German  Pharmacopce-ia 
the  presence  of  foreign  starches  in  arrowroot  is  detected  by  the  for- 
mation of  a  jelly  upon  agitating  the  sample  with  ten  parts  by  weight 
of  a  mixture  of  two  parts  of  hydrochloric  acid  (sp.  gr.  1*12). and 
one  part  of  water.  The  author  shows  that  the  test  cannot  be  relied 
on.  as  many  samples  of  undoubtedly  genuine  arrowroot  may  yield  a 
je'ly  when  treated  in  the  manner  described.  The  microscopic  ex- 
amination, on  the  other  hand,  always  gives  trustworthy  results. 
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E.  Schaer,  who  subsequently  investigated  the  same  subject  (Arcliiv 
der  Pharm.,  1875  [iv.],  97),  arrived  at  the  same  conclusions.  Out  of 
seven  samples  of  genuine  arrowroot,  four  conformed  to  the  require- 
ments of  the  above  test,  while  three  appeared  to  be  adulterated. 
But  though  no  reliance  can  be  placed  on  the  formation  of  a  jelly  as 
an  indicator  of  adulteration,  the  test  never  fails  in  the  detection  of 
potato-starch,  from  which  the  acid  develops  a  very  characteristic 
odour,  resembling  that  of  French  beans. 

Note  on  Myrrh  and  its  Allied  Gum  Resins.  W.  Dymock. 
(Pharm.  Joum.,  3rd  series,  vi.,  661.)  The  gum  resins  included  by 
the  writer  under  this  head  are  true  African  myrrh,  Arabian  myrrh, 
common  African  bdellium,  scented  African  bdellium,  Indian  bdel- 
lium, and  opaque  bdellium.  These  drugs  are  brought  to  Bombay 
from  Africa,  Arabia,  and  different  parts  of  India,  for  selection  and 
despatch  to  suitable  markets  in  Europe,  China,  and  other  coun- 
tries. 

The  merchants  who  deal  in  myrrh  and  the  gums  which  come  from 
the  north-east  of  Africa  and  southern  Arabia,  have  their  chief  houses 
in  Bombay,  and  employ  partners  or  agents  at  Aden  and  Makulla  ; 
the  Aden  agents  also  attend  the  great  annual  fair  at  Berbera  on  the 
opposite  coast,  and  exchange  English  and  Indian  goods  for  myrrh, 
bdellium,  and  other  African  produce.  The  bags  or  bales  which 
contain  the  myrrh,  when  opened  in  Bombay  are  found  to  be  made 
up  of — (1)  a  large  proportion  of  roundish  masses  of  fine  myrrh; 
(2)  a  considerable  proportion  of  small  semi-transparent  pieces  of 
myrrh  of  irregular  shape  ;  (3)  numerous  pieces  of  dark-coloured 
myrrh,  mixed  with  bark  and  other  refuse;  (4)  a  small  proportion 
of  an  opaque  gum  resin  (Bdellium  opaque  of  Guibourt  ?)  ;  occa- 
sionally pieces  of  resin  (juniper?)  are  also  met  with.  In  Bombay 
the  contents  of  the  package  are  sorted ;  the  best  myrrh  goes  to 
Europe,  the  darker  pieces  form  a  second  quality,  and  the  refuse  is 
exported  to  China,  where  -it  is  probably  used  as  incense.  True 
myrrh  is  known  in  the  local  market  as  karam.  The  opaque 
bdellium  is  called  meena  harma,  and  is  used  for  the  extraction  of 
the  Guinea  worm  ;  it  is  of  a  yellowish  white  colour,  resembling 
ammoniacum,  with  hardly  any  odour,  and  a  bitter  taste. 

From  Berbera  also  comes  bdellium.  In  the  bales  of  this  drug 
two  distinct  kinds  are  met  with,  viz.,  ordinary  bdellium  and  a  per- 
fumed kind  in  small  quantities.  The  latter  occurs  in  irregularly 
shaped  pieces,  more  or  less  flat,  some  of  them  having  fragments  of 
thick  bark  adherent,  but  not  the  birch-like  bark  which  adheres  to 
common  bdellium.     The  colour  of  the  gum  is  dark  reddish  brown  j 
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but  opaque  yellowish  white  streaks  are  frequently  met  with  in  the 
semi-transparent  reddish  mass  which  forms  the  bulk  of  the  drug. 
The  odour,  on  fresh  fracture,  is  powerful  and  pleasant,  not  unlike  a 
lemon  lollipop.  The  Arabic  name  is  habak  hadee.  It  seems  to  be 
considered  a  kind  of  bysabole  (or  bdellium). 

From  Makulla  and  Aden  another  kind  of  myrrh  is  received,  the 
Arabian  myrrh  of  the  Pharmacograjphia.  The  trade  name  of  this 
drug  in  Bombay  is  meetiga  ;  it  is  mostly  sold  in  India  as  true  myrrh, 
for  which  it  might  easily  be  mistaken  by  any  one  not  specially 
acquainted  with  drugs.  The  dealers  assert  that  no  true  myrrh  is 
ever  received  from  Arabia. 

Indian  bdellium  comes  chiefly  from  the  Deccan.  In  general 
form  and  appearance  it  somewhat  resembles  the  African  drug,  the 
pieces  often  having  portions  of  papery  bark  attached  to  them ;  but 
the  colour  is  different,  being  greenish,  and  the  odour,  though  simi- 
lar, is  more  faint.  Its  value  is  one-third  less  than  that  of  African 
bdellium. 

Cultivation  of  Cinchonas  in  the  Isle  of  Bourbon.  Dr.  Yin s or. 
(From  the  Gardeners'  Chronicle.)  Although  the  French  Government 
has  hitherto  shown  itself  indifferent  to  the  acclimatization  of  thib 
invaluable  febrifuge  in  its  dependencies,  private  enterprise  has  not 
been  wanting  to  effect  so  desirable  an  object.  Bourbon,  in  spite  of 
its  character  for  salubrity,  has  experienced  very  severe  visitations 
of  fever,  which  has  induced  private  individuals  to  attempt  a  task 
which  the  State  has  neglected.  The  writer,  who  was  one  of  the 
first  to  try  the  culture  of  cinchonas  in  Bourbon,  recently  addressed 
a  report  of  the  progress  made,  and  the  probabilities  of  success,  to 
the  French  Acclimatization  Society.  The  first  seeds  were  received 
from  Dr.  Hooker  in  1869,  and  trees  raised  from  cuttings  of  the 
first  seedlings  have  attained  a  height  of  12  to  18  feet  in  four  years. 
Both  (7.  Galisaya  and  G.  officinalis  are  under  trial.  Dr.  Vinson's 
plantation  at  Salazie  numbers  300  subjects,  of  which  one-half  are 
not  less  than  10  feet  high.  Leaves  of  the  species  named,  measuring 
15  inches  long  by  13  broad,  were  sent  to  Europe.  Bark  of  G.  offi- 
cinalis grown  in  the  island  has  been  analysed,  and  gave  the  follow- 
ing result : — Quinine,  143  grams,  and  cinchonine,  0*5  gram,  in  1000 
grams  of  bark.  "  It  was  to  be  expected,"  the  writer  observes, 
"  that  some  native  insect  enemy  would  appear ;  but  we  were  not 
prepared  for  it  at  all  in  the  form  in  which  it  came,  and  were  not  a 
little  surprised,  one  fine  morning,  to  find  the  large  leaves  of  some  of 
our  trees  completely  riddled  and  destroyed  by  the  enormous  bluo 
green   caterpillar    of  the   Oleander   Sphinx,  Deilephila  N&riL"     In 
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view  of  the  success  achieved  in  the  trials  yet  made,  Dr.  Vinson, 
thinks  that  the  cinchona  may  be  profitably  cultivated  in  the  Isle  of 
Bourbon,  although  the  English  have  failed  in  the  Mauritius,  because 
the  climatal  conditions  and  altitude  of  some  parts  of  the  former 
island  are  more  favourable,  and  approach  more  closely  to  the 
requirements  of  the  plant.  In  the  localities  where  the  trials  are 
being  made,  the  cyclones  have  not  seriously  damaged  the  trees,  and 
there  would  be  little  risk,  and  probably  great  profit,  attending  their 
cultivation  on  a  large  scale  on  a  commercial  basis.  Formerly  the 
island  was  in  a  prosperous  state,  and  supplied  Mauritius  with  a  large 
proportion  of  provisions ;  but  of  late  it  has  been  declining,  and  some 
fresh  and  remunerative  industry  afone  can  save  it  from  sinking 
lower. 

-Cinchona    Cultivation    in  Ceylon.     Dr.  Thwaites.     (Gardeners' 
Chronicle,  July  3,  1875.)     It  appears  from  the  author's  report  on  the 
Botanic  Gardens  at  Peradeniya  and  Hakgala,  for  1874,  that  no  less 
than   826,000  plants  of  Cinchona  succirubra  and  Cinchona  officinalis 
collectively  have  been  distributed  from  the  Hakgala  garden  during 
the  year  1874.     So  great  an  abundance  is  there   of  stock  plants, 
from  which  suitable  cuttings  can  be  taken,  that,  with  favourable 
weather  for  striking  them,  there  is*  little  probability  of  the  supply 
falling  short  of  the  expected  demand  for  young  plants.     "  Many 
planters,"  says   Dr.   Thwaites,   "  are   now   forming   on   their   own 
estates  nurseries  of  young  plants  raised  from   seeds  and  cuttings, 
and  every  necessary  information  is  given  at  Hakgala,  to  enable  them 
to  do  so.     Cinchona  succirubra  and  C.  officinalis  continue  to  be  in 
most  demand,  as  they  are  known  to   succeed  so  well,  and  are  so 
easily  propagated   by    cuttings.     Cinchona   Calisaya  is  not  readily 
propagated  by  cuttings,  and  resource  must   be   had   to  seedlings, 
which  are  not  likely  to  be   so   constant   in  character  as  cuttings, 
owing   to   the  chance   of   their    turning    out    hybrids.     For    those 
planters,  however,  who  wish  to  try  Cinchona   Calisaya,  plants  are 
being  raised    from    seeds    of    our   own    tree  ;    and    Dr.   King,   the 
superintendent  of  the   Calcutta  Botanic  Garden,  has  promised  any 
seeds  that  can  be  spared  from  a  valuable  variety  of  Cinchona  Calisaya 
cultivated  in  the  Darjeeling  Government  plantations." 

iEthusa  Cynapium.  M.  Harley.  (Zeitschrift  des  oesterr.  Apoth. 
Vei\,  from  Journ.  de  Med.  de  Bruxelles,  1875,  440.)  Owing  to  the 
great  resemblance  of  Mthusa  cynapium  to  Conium  maculatum,  it 
has  been  generally  supposed  to  possess  poisonous  properties.  The 
author's  experiments  show  it  to  be  quite  innocuous.  The  freshly 
expressed  juice  was  administered  in  doses  up  to  three  ounces,  the 
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tincture  of  the  ripe  fruit  up  to  one  ounce,  and  that  of  the  unripe 
fruit  in  two-ounce  doses,  without  producing  any  marked  effect. 

The  chemical  examination  of  the  plant  proves  the  absence  of 
alkaloids. 

Poisonous  Properties  of  the  Flowers  of  Cytisus  Laburnum. 
J.  Clouet.  (Journ.  dePharm.  et  de  Ghim.,  xxii.,  380.)  It  has  long 
been  known  that  the  seeds  of  Cytisus  laburnum  produce  poisonous 
effects.  Husemann  and  Marme,  who  made  a  chemical  examination 
of  the  seeds  in  1869,  found  that  the  active  principle  contained  in 
them  is  an  alkaloid,  which  they  name  cytisine,  the  composition  of 
which  is  represented  by  the  formula  C40  H27  N3  02.  They  also  de- 
tected this  alkaloid  in  the  bark  and  leaves  of  this  tree.  From 
observations  made  by  Dr.  Rouge  in  1868,  it  appears  that  the  flowers 
too  are  not  free  from  this  poisonous  principle. 

The  author  records  a  case  of  poisoning  of  a  family  of  seven  per- 
sons who  inadvertently  partook  of  laburnum  flowers  instead  of  the 
flowers  of  Bobinia  pseud- acacia.  The  symptoms  produced  were 
dizziness,  accelerated  respiration,  feverishness,  colic-like  pains, 
purging  and  vomiting.  None  of  the  patients  were  seized  with 
asphyxia,  and  all  recovered  completely  after  twelve  hours. 

Narcotic   Effects   of  Laburnum  Root.     Dr.  Vallance.     (Brit 
Med.  Joum.)     Fifty-eight  boys  of  the  Forest  Gate  Industrial  School 
chewed  of  the  roots  of  an  old  laburnum  tree,  which  had  been  cut 
the  preceding  afternoon,  they  either  mistaking  it  for,  or  thinking 
it  very  much  like,  stick  liquorice,  which  it  certainly  resembles  in 
smell.    In  a  very  short  time  these  boys  were  affected  with  symptoms 
of  narcotic  poisoning,  varying  in  severity  from  simple  sleepiness  to 
complete  stupor.     None  of  them  complained  of  any  pain,  or  burning 
of  mouth,  throat,  or  stomach ;  nor  was  there  any  sickness  until  emetics 
were  given.     They  were  taken  into  the  infirmary,  looking  pale  and 
cold,  and  staggering  about ;  their  pupils  were  somewhat  dilated.  The 
author  states,  that  the  boys  were  treated  immediately  by  emetic  doses 
of  mustard  and  water ;  and,  in  the  worst  cases,  by  sulphate  of  ziuc 
and  ipecacuanha.    It  was  remarkable  to  see  the  boys,  whilst  in  the  act 
of  vomiting,  going  to  sleep,  some  with  the  basins  in  their  hands, 
others  standing  at  the  sink.     Two  boys  were  much  worse  than  the 
rest, — they,  after  freely  vomiting,  were  insensible,  and  showed  very 
strange  waving  motions  of   the  arms  to  and    fro,  whilst  now  and 
then  their  legs — first  one  and  then  the  other — were   convulsively 
drawn  up.    There  was  also  in  one  of  the  two  slight  frothing  of  the 
mouth,  and  the  pupils  of  each  were  unequally  dilated.     This  latter 
symptom  was  noticed  several  times.     These  two  boys  were  strong 
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and  robust,  and  thirteen  years  old.  Ten  hours  after  taking  the 
poison  they  went  to  sleep  whilst  being  walked  about  the  yard, 
after  having  had  cold  douches,  strong  coffee,  etc.  Upon  careful 
inquiry,  it  was  found  that  these  boys  could  not  have  chewed  more 
than  half  an  ounce  of  the  laburnum  root.  All  the  cases  speedily 
recovered,  and  on  the  next  day  showed  hardly  any  traces  of  injury. 
Dr.  Vallance  thinks  there  are  indications  of  great  therapeutical 
value  in  the  laburnum  root,  although  he  has  failed  to  find  any 
description  of  its  effects  in  the  books  he  has  consulted.  The  seeds 
are  put  down  as  narcotic  acrid  poisons,  and  they  may  be  so  ;  but 
certainly  in  these  fifty-eight  cases,  the  root,  whilst  showing  plenty  of 
narcotic  effects,  exhibited  none  that  could  be  called  acrid. 

Dita  Bark.  J.  Jobst  and  0.  Hesse.  (Abstract  of  a  paper 
in  the  Annalen  der  Chemie,  clxxviii.,  49-79 ;  Fharm.  Joum.,  3rd 
series,  vi.,  142.  Under  the  name  of  "dita,"  the  natives. of  the 
Philippines  indicate  the  bark  of  the  Echites  scholaris,  L.  (Alstonia 
scholar  is,  R.  Brown),  a  stately  forest  tree  which  grows  there  to 
the  height  of  fifty  feet  and  upwards.  They  employ  the  bark  as  a 
remedy  against  numerous  diseases,  especially  against  fevers  generally. 
The  fame  of  dita  bark  as  a  remedy  is  of  old  standing,  since  in  1678 
it  was  mentioned  by  Rheede,  and  afterwards,  in  1741,  by  Rurnphins. 
However,  the  subject  has  only  attained  importance  in  recent  times, 
when  Gruppe,  an  apothecary  in  Manilla,  prepared  from  the  dita 
bark  a  substance  possessing  antifebrile  properties  in  a  high  degree, 
at  least  the  latter  is  asserted  by  Pina,  the  chief  physician  m 
Manilla. 

This  substance  was  called  by  Gruppe  "  ditain."  100  parts  of 
bark  yielded  him  2  parts  of  ditain,  besides  10  parts  of  inactive 
extractive  matter,  and  0'85  parts  of  sulphate  of  lime.  According 
to  this,  dita  bark  would  be  very  rich  in  active  principle ;  moreover, 
since  the  Echites  scholaris  is  widely  distributed  in  warm  climates, 
and  requires  no  particular  care  in  its  cultivation,  it  would  appear 
possible  that,  should  ditain  prove  to  sustain  the  reputation  of  dita 
bark  as  a  febrifuge,  dita  bark  might  become  an  important  com- 
petitor with  cinchona  bark. 

According  to  Hildwein,  ditain  was  prepared  by  Gruppe  in  a 
manner  similar  to  that  in  which  quinine  is  prepared.  It  was  a  dark 
green,  extremely  hygroscopic  body,  readily  soluble  in  water,  but 
insoluble  in  absolute  alcohol  or  ether.  Hildwein  considered  ditain 
not  to  be  a  pure  alkaloid,  since  he  had  been  able  to  separate  from 
it  two  different  apparently  crystallizable  substances.  Afterwards 
ditain  was  examined    chemically  by  Gorup-Besanez,  who  prepared 
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from  it  a  crystallizable  substance  which  appeared  to  possess  all 
the  characteristics  of  an  alkaloid.  The  quantity  of  this  substance 
obtained  from  30  grams  of  ditain  was,  however,  so  small  as  not  to 
admit  of  farther  investigation.  Thinking  the  subject  worthy  of 
further  research,  the  authors  undertook  it  with  specimens  of  dita 
bark  kindly  supplied  for  the  purpose  by  Mr.  Gruppe.  Their 
investigation  of  the  bark  was  very  thorough,  and  the  following  is 
only  an  abstract  of  a  somewhat  lengthy  paper  : — 

The  dita  bark  consisted  generally  of  irregular  curved  fragments, 
from  40  to  60  millimetres  long,  about  15  millimetres  broad,  and 
1  millimetre  thick.  Larger  pieces  were  very  rare ;  one  piece,  how- 
ever, was  met  with  85  millimetres  long,  41  millimetres  broad,  and 
5  millimetres  thick.  On  the  exterior  of  the  bark  was  a  thin 
leather- coloured  corky  layer,  in  which  frequently  transverse  and 
longitudinal  fissures  occurred,  giving  it  a  scaly  appearance.  Gener- 
ally the  margins  of  the  fissures  were  raised  ;  the  transverse  fissures, 
which  appeared  to  be  formed  before  the  longitudinal,  being  quite 
or  partly  filled  with  a  colourless  cellular  tissue.  The  bark  was 
moderately  hard  ;  the  fracture  was  horny  in  the  older  bark,  and 
short  in  the  younger.  The  inner  side  of  the  bark  was  slightly 
reticulated  and  sometimes  striated  longitudinally.  The  dita  bark 
varied  in  colour  from  a  leather-brown  to  a  dark  grey,  and  was  not 
unfrequently  marked  with  black  spots  and  points.  Lichens  were 
seldom  met  with  on  it, — -the  authors  only  noticed  upon  a  decayed 
specimen  a  Parmelia,  with  a  greyish  white  thallus.  The  bark  was 
easily  powdered,  and  yielded  a  yellowish  grey  powder  without 
smell,  and  when  masticated  developed  after  a  time  a  slightly  bitter 
but  not  unpleasant  taste.  Under  the  microscope  a  crystalline  sub- 
stance was  seen  in  the  cells  of  the  bark,  which  the  authors  thought 
to  be  oxalate  of  lime. 

Hildwein  reported  that  the  aqueous  decoction  of  dita  bark  was 
dark  yellow,  that  it  remained  clear  on  cooling,  had  a  pleasant 
bitter  taste,  and  was  not  altered  by  salt  of  iron.  With  acetate  of 
lead  it  gave  a  yellow  brown  precipitate,  which  carried  down  with 
it  all  bitter  substances.  Other  reagents  were  without  action  on  the 
decoction.  This  statement  of  Hildwein  the  authors  only  confirm  in 
part.  They  found  that  lead  acetate  gave  a  precipitate  in  an  aqueous 
extract,  but  that  the  separation  of  this  in  no  wise  removed  the 
bitterness ;  that  basic  lead  acetate  gave  still  a  copious  amorphous 
precipitate ;  and  that  when  this  and  the  excess  of  added  lead  salt 
was  removed,  upon  the  addition  of  phosphotungstic  acid,  a  pre- 
cipitate was  formed  which  contained  the  true  bitter  principle  of  the 
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bark.  The  authors  found,  however,  boiling  alcohol  to  be  far  more 
suitable  for  the  extraction  of  dita  bark.  The  alcohol  was  coloured 
dark  yellow,  and  yielded,  upon  evaporation  after  the  addition  of 
some  water,  a  yellow  liquid,  upon  the  surface  of  which  floated  a 
greenish  white  fatty  substance.  After  removal  of  this  by  filtration, 
and  clearing  the  turbid  filtrate  by  means  of  some  petroleum  ether, 
an  intensely  bitter  tasting  solution  was  obtained,  in  which  no 
noteworthy  change  of  colour  was  produced  by  a  salt  of  iron.  It 
gave  a  smaller  quantity  of  yellow  brown  precipitate  with  sugar  of 
lead,  and  a  larger  quantity  of  amorphous  precipitate  with  basic  lead 
acetate,  and  with  phosphotungstic  acid  a  pale  yellow  precipitate 
after  the  excess  of  lead  had  been  removed  by  sulphate  of  soda,  and 
the  liquor  had  been  acidulated.  The  precipitate  produced  by  sugar 
of  lead  was  suspended  in  water,  and  decomposed  by  sulphuretted 
hydrogen,  and  the  solution,  after  removal  of  excess  of  sulphuretted 
hydrogen,  evaporated,  when  an  oily  brown  residue  remained.  This 
was  treated  with  a  small  quantity  of  cold  water,  whereby  an  oily 
acid  was  separated,  which  was  removed  by  passing  through  a 
moistened  filter.  Shaking  with  ether  removed  more  of  this  acid, 
together  with  another  acid,  which  latter  crystallized  upon  the 
evaporation  of  the  ether.  Very  little  of  the  crystallized  acid  was 
obtained,  and  this  was  not  quite  pure ;  the  authors  therefore 
postpone  further  notice  of  this  substance.  But  the  oily  acid  was 
somewhat  soluble  in  water,  forming  a  solution  having  a  strong  acid 
reaction,  which  solution  was  not  coloured  by  perchloride  of  iron, 
and  gave  a  dense  yellow  amorphous  precipitate.  This  acid  was 
readily  dissolved  by  solution  of  ammonia,  soda,  or  potash.  If  the 
solution  was  somewhat  concentrated,  acetic  acid  produced  an  oily 
separation  of  the  acid  ;  if  the  solution  was  dilute,  the  acid  remained 
dissolved. 

The  precipitate  produced  by  basic  lead  acetate  dissolved  with  a 
dark  yellow  colour  in  solution  of  soda  or  potash ;  and  these  solu- 
tions, upon  supersaturation  with  an  acid,  gave  a  dirty  yellow  brown 
flocculent  gelatinous  precipitate.  This  substance  was  fairly  soluble 
in  water,  and  the  solution,  by  evaporation,  gave  a  resinous  deposit. 
The  acrid  aqueous  solution  gave  with  sugar  of  lead  no  precipitate, 
but  with  basic  lead  acetate  gave  a  dense  yellow  brown  amorphous 
precipitate. 

But  the  substance  most  interesting  to  the  authors,  although  too 
small  in  quantity,  was  that  obtained  by  precipitation  with  phos- 
photungstic acid.  In  one  experiment  this  precipitate  was  well 
washed  with  water  mixed  with  excess  of  baryta  water,  shaken  with 
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ether,  and  then  treated  with  a  small  quantity  of  dilute  acetic  acid, 
whereby  an  alkaloid  was  obtained,  named  "  ditamine "  by  the 
authors.  A  portion  of  the  baryta  solution  was  from  time  to  time 
saturated  with  sulphuric  acid  and  phosphotungstic  acid  added,  and 
in  this  way  it  was  found  that  the  greater  part  of  this  organic  sub- 
stance remained  behind  in  the  alkaline  liquor  after  treatment  with 
ether,  and  this  could  not  be  separated  by  chloroform,  petroleum 
spirit,  ether,  or  in  any  other  way. 

After  the  exhaustion  of  the  solution  by  ether,  the  baryta  was 
removed  by  means  of  carbonic  anhydride  ;  the  alkaline  nitrate,  when 
neutralized  with  oxalic  acid  and  evaporated,  yielded  a  residue  the 
greater  part  of  which  crystallized,  upon  moistening  it  with  water, 
in  small  white  crystals  that  formed,  with  water,  a  neutral  bitter 
solution  not  rendered  turbid  by  solution  of  ammonia  or  soda.  But 
potash  solution  produces  a  slight  turbidity,  and  after  a  short  time 
the  deposit  of  a  small  quantity  of  semi-solid  substance.  The  solu- 
tion, saturated  with  dilute  hydrochloric  acid,  gave  no  precipitate 
with  platinic  chloride,  but  with  gold  chloride  and  mercuric  iodide 
solution  gave  a  yellow  amorphous  precipitate.  Finally,  the  original 
solution  gave,  with  concentrated  sulphuric  acid,  a  gorgeous  purple- 
red  colour  which  was  rendered  somewhat  fainter  by  heating  The 
substance  was  not  removed  from  the  concentrated  alkaline  solution 
by  ether.  From  these  results  the  authors  suppose  they  had  here  to 
do  with  a  special  alkaloid,  readily  soluble  in  water  and  alkalies,  but 
insoluble  in  ether. 

In  a  second  experiment  the  precipitate  obtained  with  phospho- 
tungstic acid  was  mixed  with  milk  of  lime,  and  the  undissolved 
portion  as  well  as  the  filtrate  examined.  From  the  filtrate  some 
ditamine  was  obtained  by  means  of  ether.  The  alkaline  mother 
liquor,  after  neutralization  with  oxalic  acid,  formed  a  bitter- tasting 
solution,  which,  upon  evaporation,  left  an  extremely  small  quantity 
of  yellow  amorphous  residue  that  dissolved  in  concentrated  sul- 
phuric acid  with  a  brownish  red  colour.  The  undissolved  portion 
of  the  mixture,  after  being  dried  in  the  air,  was  treated  with  hot 
alcohol,  the  yellow  tincture  evaporated,  the  small  yellow  residue 
dissolved  in  acetic  acid,  the  solution  saturated  with  soda,  and  the 
ditamine  shaken  out  with  ether. 

Further,  the  solution  obtained  by  extraction  of  this  bark  with 
alcohol  was  treated  directly  with  an  excess  of  soda  and  shaken  with 
ether.  Here  the  authors  met  with  the  same  evidence  as  before, 
that  the  whole  of  the  substance  precipitated  by  phosphotungstic 
acid  was  not  removed  by  ether. 
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After  these  experiments  the  authors  returned  to  the  bark  itself. 
From  the  powdered  bark  ether  removed  only  some  neutral  bodies, 
which,  upon  evaporation,  were  left  as  a  greenish  white  crystalline 
mass.  A  similar  result  was  obtained  with  chloroform  and  with 
petroleum  spirit.  In  the  latter  case  the  extract  obtained  from 
2'206  grams  of  bark,  when  dried  at  100°  C,  amounted  to  0066 
gram,  or  2*95  per  cent.  Potash  solution  coloured  the  bark  yellow, 
and  gave  a  yellow  solution  which  yielded  only  a  light  flocculent 
precipitate  upon  the  addition  of  hydrochloric  acid.  Ether  removed 
the  greater  part  of  these  flocks  from  the  solution,  and  upon  evapora- 
tion left  them  as  an  amorphous  residue.  The  behaviour  of  dilute 
hydrochloric  acid  with  dita  bark  was  noteworthy,  in  that  it 
partially  in  the  cold,  but  especially  when  heated,  took  up  from  the 
bark  a  considerable  quantity  of  oxalate  of  lime,  and  upon  saturation 
with  ammonia  gave  a  dense  white  precipitate  that  was  free  from 
any  trace  of  alkaloid. 

Dried  at  100°  C,  the  dita  bark  lost  127  per  cent,  of  moisture. 
Upon  incineration  it  yielded  IU'4  per  cent,  of  white  ash,  which 
consisted  principally  of  lime.  The  large  percentage  of  ash  is 
evidently  due  to  oxalate  of  lime. 

Ditamine. — The  most  convenient  method  for  the  preparation  of 
the  alkaloid  "  ditamine  "  was  found  by  the  authors  to  be  to 
exhaust  the  powdered  bark  with  petroleum  spirit  at  ordinary 
temperature,  and  then  to  remove  the  alkaloid  by  means  of  boiling 
alcohol.  The  yellow  alcoholic  solution  is  mixed  with  a  little  water, 
and  the  alcohol  distilled  off.  The  remaining  aqueous  solution  con- 
tains the  alkaloid  combined  with  an  acid.  After  removal  of  a 
small  quantity  of  green  resinous  matter  by  filtration,  the  slightly 
acid  solution  is  neutralized  with  soda,  and  the  ditamine  separated 
by  shaking  with  ether,  from  which  it  is  removed  by  dilute  acetic 
acid.  This  it  colours  yellow,  though  it  can  be  considerably  de- 
colourized with  animal  black  without  much  loss  of  alkaloid.  Upon 
the  addition  of  ammonia  in  excess,  the  ditamine  is  then  obtained 
as  a  white  flocculent  amorphous  precipitate,  in  the  proportion  of 
about  002  per  cent,  of  the  bark  used. 

Upon  trituration,  ditamine  forms  a  slightly  bitter  white  powder, 
which  dissolves  freely  in  ether,  chloroform,  benzine,  and  alcohol, 
from  which  it  is  again  deposited  upon  evaporation.  Petroleum 
spirit  dissolves  it  with  considerable  difficulty,  and  appears  to  deposit 
it  again  in  a  crystalline  condition. 

By  strong  sulphuric  acid,  ditamine  is  coloured  red,  passing  into 
violet  red  by  heating.     Strong  nitric  acid  forms  a  yellow  solution, 
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which  upon  warming  passes  through  dark  green  to  violet,  giving 
off  red  vapours  at  the  same  time.  Ditamine  melts  at  75°  C.  to  a 
yellow  liquid,  which  at  130°  C.  becomes  deep  red  brown.  In  alco- 
holic solution  it  blues  red  litmus  paper,  and  neutralizes  acids,  form- 
ing with  them  bitter  solutions.  Only  the  hydrochlorate,  however, 
was  examined  by  the  authors.  In  consequence  of  the  small  quantity 
of  ditamine  obtained  from  the  22  kilograms  of  bark  used,  and  the 
greater  part  of  this  and  the  other  mentioned  alkaloidal  substance 
having  been  rendered  unserviceable  by  an  accident,  the  authors  were 
unable  to  determine  the  composition. 

The  substances  enumerated  by  the  authors  as  having  been  found 
by  them  in  dita  bark,  are  oxalic  acid,  combined  with  lime,  in  con- 
siderable quantity;  a  brown  fatty  acid,  and  a  crystallized  acid,  pre- 
cipitated by  sugar  of  lead ;  a  yellow  brown  flocculent  substance, 
precipitated  by  basic  acetate  of  lead ;  ditamine,  about  O02  per 
cent ;  another  substance  in  somewhat  larger  quantity,  the  nature  of 
which  as  an  alkaloid  was  not  ascertained  with  certainty  ;  and  about 
2*y5  per  cent,  of  fatty  resinous  substances. 

These  fatty  resinous  substances  were  examined  and  are  described 
by  the  authors  as  echicaoutschin  (C25  H40  02),  echicerin  (C30  H48  00), 
echitin  (C32  H52  02),  echitein  (C42  H?0  02),  echiretin  (C35  H56  02), 
and  another  resin  not  fully  investigated.  Some  of  these  bodies  ap- 
pear to  be  condensation  products  of  the  atom  group,  C5  H8,  combined 
with  two  atoms  of  oxygen. 

Echicaoutschin (C3  H8)5  02 

Echicerin (C5H8)602 

Echiretin    ......         (C3H8)-02 

Further,  echitin  is  a  homologue  of  echicerin,  and  echitein  of 
echiretin  : — 

Echicerin  .         .         C30H48O2) 

Echitin    .         .         .         C31Hi202]DlfferenceC2H4 

35H560O  p    tt 

42H70O25         "       °-hh 


Echiretin  .         .         Cr,  I 

Echitein  C 


The  authors  also  point  out  that  some  of  these  resinous  substances 
are  isomeric  if  not  identical  with  resinous  bodies  met  with  in  various 
plants  by  other  investigators. 

In  conclusion,  the  authors  concede  that  the  ditamine  would  be 
present  unaltered  in  "  ditain "  (Gruppe's  preparation),  if  dilute 
sulphuric  acid  were  used  in  the  preparation  of  the  latter ;  and  this 
is  confirmed  by  their  conviction  that  the  alkaloid  obtained  from 
"  ditain "    by   Gorup-Besanez,  using    Stas's  method,   was  identical 
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with  ditamine.  The  very  small  quantity  of  alkaloid  obtained  by  him 
from  "  ditain  "  corresponds  also  with  the  results  of  the  authors' 
experiments  upon  the  dita  bark.  The  authors'  belief  is,  that  as  a 
material  for  the  preparation  of  its  characteristic  alkaloidal  salts  dita 
bark  has  no  future  before  it ;  and  further,  that  if  its  antifebrile  action 
be  generally  established,  this  action  could  hardly  be  attributed  to 
the  small  quantity  of  alkaloid  it  contains. 

The  Constituents  of  Liquid  Storax.  W.  Miller.  (Ber.  der 
deutsch.  chem.  Ges.,  ix.,  274.)  In  addition  to  the  constituents 
already  known,  storax  contains  ethers  of  the  alcohol  C10  H16  0,  and 
an  aromatic  oil  which  is  phenylpropyl  cinnamate  C6  H5.  C3  H6  )  ~ 

^6^o-  ^2^2-  CO  ) 

Adulterated  Senega.  M.  Patrouillard.  (Journ.deMed.de 
Bruxelles.)  The  author  has  observed  an  adulteration  of  senega  with 
the  roots  of  Asclepias  vincetoxicum.  The  branches  of  the  latter 
root  are  cylindrical,  very  white,  and  almost  devoid  of  taste,  while 
those  of  senega  are  yellowish  and  twisted,  and  have  a  very  acrid 
taste.  The  froth  produced  upon  shaking  an  infusion  of  senega 
keeps  much  longer  than  that  produced  by  an  infusion  of  the  adul- 
terant.    In  other  respects  the  two  roots  have  a  great  resemblance. 

The  Resin  of  Boletus  Laricis.  E.  Masing.  (Archiv  der 
Fhann.  [3],  vi.,  115;  Journ.  Chem.,  1876,  612.)  The  author  sums 
up  the  results  of  his  investigation  as  follows  : — 

1.  The  mixture  of  resins  which  is  obtained  from  the  larch 
agaric  by  extraction  with  alcohol  of  95  per  cent.,  contains  at  least 
four  different  resins.  The  yellowish  white  part,  which  dissolves 
with  difficulty  in  cold  alcohol,  may  be  separated  by  digestion  with 
chloroform  into  two  different  constituents  :  (a)  The  part  which  is 
insoluble  in  chloroform  has  the  composition  x  (C41H7708).  It 
melts  at  125°,  and  its  solubility  in  alcohol  of  95  per  cent,  at 
I4°  =  l:  303*8.  (b)  The  part  which  dissolves  in  chloroform  has 
the  composition  x  (C6H10O).  It  melts  at  90°,  and  dissolves  in 
alcohol  in  the  proportion  of  1  to  130.  The  red  mass,  which  dissolves 
easily  in  alcohol,  has  the  percentage  composition  C  69*16,  H  9*44, 
0  21*40.  The  difference  in  composition  between  the  original  red 
mixture  of  resins  and  the  part  of  it  which  is  soluble  in  water 
proves  that  the  part  which  is  soluble  in  alcohol  also  contains  at 
least  two  different  substances.  The  constituent  which  dissolves  in 
water  contains  C  61*91,  H  8*11,  O  29*98.  Its  solubility  in  alcohol 
-  1 :  58*8,  in  distilled  water  1 :  590. 

2.  A  chemical  change  seems  to  be  brought  about  in  the  resin- 
ous mixture  by  continued  boiling  with  milk  of  lime.     The  precipi- 
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tate  thrown  down  by  hydrochloric  acid  from  the  filtrate  can  be 
separated  by  digestion  with  chloroform  into  two  different  sub- 
stances. The  part  insoluble  in  chloroform  has  the  formula  x 
(C39  H63  04).  It'  dissolves  in  165  parts  of  alcohol.  The  constituent 
which  is  soluble  in  chloroform  has  the  composition  x  (C35  H5206), 
and  dissolves  in  47'8  parts  of  alcohol.  Both  of  these  bodies  con- 
tain more  carbon  than  the  "  white  resin  "  of  the  agaric.  On  the 
contrary,  the  red  residue  on  the  filter,  which  can  be  separated  from 
the  calcium  hydrate  by  hydrochloric  acid,  and  does  not  pass  into 
the  solution,  contains  a  smaller  amount  of  carbon  than  the  "  red 
resin  "  of  the  agaric. 

3.  The  "  white  resin  "  of  the  agaric  is  Wasteless.  The  red  resin  is, 
even  after  the  most  careful  purification,  intensely  bitter,  and  is  the 
chief  cause  of  the  bitter  taste  of  the  agaric. 

4.  The  resin  of  the  larch  agaric  contains  no  constituent  which 
can  be  converted  into  sugar  by  treatment  with  dilute  acid. 

5.  Umbelliferone  occurs  among  the  products  of  dry  distillation 
of  the  resin  of  the  agaric. 

6.  The  resin  of  the  larch  agaric  offers  considerable  resistance  to 
the  action  of  concentrated  nitric  acid.  Among  the  products  of 
the  action  of  this  acid  aided  by  heat  on  the  mixture  of  resins,  are 
found  picric  acid  and  succinic  acid. 

Aspidium  Marginale.  J.  L.  Patterson.  (Amer.  Journ.  Pharm. 
1875,  292.)  This  plant  has  a  perennial,  horizontal  rhizome,  from 
which  numerous  annual  fronds  arise.  The  stipes  are  thickly  beset 
with  brown,  tough,  transparent  scales.  The  frond  is  smooth,  thick, 
and  almost  coriaceous,  ovato-oblong  in  outline,  bipinnate ;  the  pin- 
nae lanceolate  and  broadest  at  the  base;  the  pinnules  oblong, 
obtuse,  and  crenately  toothed.  The  spore  cases  are  kidney  shaped, 
and  situated  close  to  the  margin.  The  plant  grows  on  rocky  hill- 
sides and  in  the  woods  of  Pennsylvania.  Its  rhizome  is  probably 
used  as  a  substitute  for,  or  an  adulterant  of,  male  fern,  to  which  it 
bears  a  great  resemblance. 

The  chemical  examination  of  the  rhizome  showed  the  presence  of 
a  thick,  oily,  dark  green  oleo-resin,  filicic  acid,  cane  sugar,  glucose, 
tannin,  albumen,  gum,  pectin,  and  starch. 

Examination  of  Cotton  Root  Bark.  W.  C.  Staehle.  (Amer. 
k  Pharm.,  1875,  457.)  The  sample  examined  corresponded 
perfectly  with  the  botanical  description  recently  given  by  Professor 
Maisch  (Amer.  Journ.  Pharm.,  1875,  p.  11),  with  the  additional  par- 
ticular, that  numerous  dark  spots  were  visible  to  the  naked  eye 
along  the  inner  layer.      The  bark  was  more  or  less  quilled  and 
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yielded  a  yellow  powder.     It  was  determined  to  be  the  root  bark  of 
Gossypium  herbaceum. 

The   bark  consists   of   the   three   usual   layers.       The  outer   or 
cortical    layer   consists   of   several   rows   of    thin-walled,    tabular, 
tangential   cells,  with    some    granules    of    brown    matter   within. 
The  middle  layer  is  nearly  or  quite    nterrupted  by  the  edges  of  the 
liber.     With  the  medullary  rays,  it  consists  of  a  series  of  wedges, 
with  their  bases  on  the  cortical  layer,  and  edges  turned  toward  the 
centre  of  the  plant.     |The  tissue  is  a  parenchyma  composed  of  thin- 
walled  cells,  somewhat  elongated  in  the  direction  of  the  axis  of  the 
root.      In  the  transverse  section  the  outer  cells  are  flattened  and 
tangential.     These  cells  gradually  pass  into  those  of  the  medullary 
rays,   which   are   flattened   at    the   sides   and    extended    radially. 
The  cells    of   the  middle  layer    contain  much  starch.     Masses  of 
orange    or    yellow   resin    also    occur   in   some    abundance.       The 
wedges  of  the  liber  or  inner  bark  are  visible  to  the  naked  eye  as 
slender,  somewhat  curved,  hyaline  rays,  broad  at  the  base,  extend- 
ing through  the  dead- white  middle  layer.     An  amplification  of  fifty 
diameters  shows  these  wedges  to  be  made  up  of  alternating,  trans- 
verse rows  of  long,  slender,  very  thick-walled  liber-fibres  and  paren- 
chymatous   cells.      The   wedges   are    sometimes    split   for   a  short 
distance  at  the  base  by  short  medullary  rays.     The  larger  medul- 
lary rays,  as  already  mentioned,  pass    insensibly  into  the    middle 
layer,  and  are  very  broad.      The  starch  is  abundant  in  the  paren- 
chyma of   the  middle  layer  and  liber,  and   consists    of    roundish 
grains,  about  the  size  of  the  grains  of  corn  starch,  but  with  curved 
surfaces.     The  nucleus  is  usually  visible  with  a  magnifying  power 
of  fifty  diameters,  but  the  rings  are  not.     The  resins  are  in  large 
rounded  masses,  occupying  the  space  of  eight  or  ten  absorbed  cells 
in  the  parenchyma  of  the  middle  and  inner  layer.      The  masses  are 
easily   seen  by  the  naked   eye,  as   dark  round  dots  in  about  the 
middle  of  the  bark.     The  masses  dissolve  slowly  in  water,  setting 
free  innumerable  minute  granules  which  exhibit  active  movements. 
The  wood  is  noteworthy  for  two  reasons  :    (1)  the  pith  is  always 
more  or  less  excentric;   (2)  the  resin  is  rarely  found  in  it. 

The  most  important  constituent  of  the  bark  is  the  resin,  of  which 
it  yields  about  eight  per  cent.  As  isolated  by  the  author,  it  is  a 
reddish  brown  powder,  exhibiting  under  the  microscope  a  resinous 
lustre  and  conchoidal  fracture.  It  is  soluble  in  14  parts  of  alcohol, 
15  parts  of  chloroform,  23  parts  of  ether,  and  122  parts  of  benzol. 
It  is  also  soluble  in  alkaline  hydrates,  and  is  precipitated  from 
these   solutions   by  acids.      This    description   of  the   resin   differs 
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entirely  from  that  previously  given  by  Professor  Wayne,  who  states 
that  it  is  insoluble  in  alcohol,  chloroform,  ether,  and  solution  of 
ammonia. 

The  bark  is  rich  in  sugar,  but  does  not  appear  to  contain  an 
alkaloid. 

The  Innocuous  Properties  of  some  Aconites.  Prof.  C.  D.  Schroff. 
(Zeitschr.  oest.  Apoth.  Ver.,  1875,  Nos.  19,  20  ;  Pharm.  Joum.,  3rd 
series,  vi.,  222.)  The  statement  on  page  8  of  FKickiger  and  Han- 
bury's  "  Pharmacographia,"  that  the  poisonous  qualities  of  Aconitum 
napellus  are  not  developed  in  certain  localities,  forms  the  subject  of 
an  interesting  essay  by  the  author.  According  to  his  views,  the 
poisonous  properties  of  aconite  (and  other  plants)  are  not  materially 
affected  when  growing  wild  in  different  localities,  provided  the  posi- 
tion be  a  natural  one.  In  Lapland  the  leaves  of  aconitum  s&pten- 
trionale,  Koelle,  wrhich  may  be  regarded  as  a  variety  with  blue 
flowers  of  A.  lycoctonum,  Lin.,  are  used  as  a  pot  herb .  Schroff,  jun., 
obtained  (1871)  from  the  root  of  the  Norwegian  A.  septentrionale  a 
very  poisonous  bitter  alkaloid,  while  the  herb  contains  the  same 
principle  in  such  a  minute  quantity  that  it  cannot  be  regarded  as 
poisonous,  except  in  very  large  quantities.  A.  lycoctonum  shows  the 
same  relation  of  the  root  and  herb. 

Hooker  states  in  his  "  Flora  of  British  India,"  that  the  roots  of 
Aconitum  multijidum  and  A.  rotundifolium  are  eatable ;  and  Royle 
describes  the  former  plant  as  being  allied  to  A.  anthora,  the  root  of 
which  was  formerly  medicinally  used  as  a  tonic.  Aconite,  it  appears 
from  these  accounts,  does  not  become  innocuous  wThen  growing  in 
particular  localities;  but  the  root  and  herb  of  some  species  of 
Aconitum  are  destitute  of  poisonous  properties. 

The  Amount  of  Alkaloids  in  Chelidonium  Majus.  E.  Ma  sing. 
(Archiv  cler  Pharm.,  March,  1876.)  Up  to  the  present  two  alka- 
loids are  known  to  exist  in  celandine  (Ghelidonium  majus),  viz., 
chelidonine  and  chelerythrine  (also  called  sanguinarine),  of  which  the 
former  occurs  principally  in  the  yellow  milky  juice  of  the  herb, 
the  latter  is  the  pinkish  milky  juice  of  the  root,  and  in  the 
unripe  pods.  The  author  has  determined  the  total  amount  of 
alkaloids  at  various  stages  of  development  of  the  plaut,  and  has 
thus  ascertained  that  there  is  a  sensible  decrease  of  alkaloids  during 
the  beginning  of  the  period  of  flowering,  and  a  considerable  in- 
crease after  that  period.  He  endeavours  to  explain  this  fact  by  re- 
garding the  alkaloids  as  the  precursors  of  albumen,  and  by  assuming 
a  partial  conversion  of  the  former  into  albuminoids.  The  latter 
are  formed  in  considerable  quantity  at  the  time  of  flowering,  and 
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rapidly  extend  throughout  the  entire  plant,  to  be  ultimately  accu- 
mulated and  consumed  in  the  ovaries. 

Weather  and  soil  too  materially  affect  the  production  of  alkaloids. 
In  damp  rainy  weather  their  production  lags  behind  the  consump- 
tion, and  a  decrease  in  the  amount  of  alkaloids  is  the  inevitable 
result.  In  hot,  dry,  sunny  weather  the  production  and  consump- 
tion are  more  evenly  balanced.  The  rising  and  falling  of  the 
amount  of  alkaloids  is  much  more  striking  in  the  root  than  in 
the  herb. 

Ginseng  (Panax  Schinseng  of  Nees).  J.  R.  Jackson.  (Pharm. 
Joum.,  3rd  series,  vi.,  86  ;  from  the  Gardeners'  Chronicle.}  The  ex- 
traordinary properties  reputed  to  belong  to  ginseng  by  the  Chinese 
is  sufficient  to  cause  a  considerable  amount  of  interest  in  the  root, 
though  we  know  British  pharmacists  look  upon  it  as  a  delusion,  and 
consider  it  to  have  no  real  effect.  Notwithstanding  this,  a  great 
deal  has  been  written  on  the  subject  in  many  different  languages  ; 
and  though  the  Chinese  article,  which  is  the  root  of  Panax  schinseng, 
Nees  has,  we  believe,  never  been  used  in  European  pharmacy,  an 
allied  species,  P.  quinquefolmm,  has  been  used  in  America,  and  ap- 
pears in  Wood  and  Baches'  "  United  States  Dispensatory."  It  is, 
however,  there  considered  to  be  little  more  than  a  demulcent,  and 
though  kept  in  the  shops,  it  is  chiefly  to  supply  the  wants  of  those 
who  have  acquired  a  taste  for  it,  for  it  is  not  really  employed  as  a 
medicine.  The  root  has  a  sweetish  bitter  taste,  and  is  somewhat 
mucilaginous.  It  occurs  in  pieces  usually  about  three  or  four  inches 
long ;  often  partially  divided,  but  joined  together  at  the  base  ;  when 
clean  it  has  a  semi-transparent  appearance.  It  is  esteemed  by  the 
Chinese  as  a  most  valuable  medicine,  being  given  as  a  tonic  in  cases 
of  debility,  and  in  fact,  applied  in  almost  all  diseases,  provided  the 
patient  is  sufficiently  wealthy  to  pay  for  such  an  expensive  medicine. 

By  far  the  most  detailed  description  of  the  characters  and  nature 
of  ginseng  is  to  be  found  in  the  great  Chinese  botanical  work,  or 
herbal,  known  as  "  Puntsao,"  or,  "  Plants  of  the  Chinese  Empire." 
From  this  and  other  works  the  author  quotes  many  interesting  de- 
tails respecting  this  drug,  which  are  not  suited  for  abstraction. 

Note  on  Hing  of  the  Bombay  Market,  the  so-called  Nauseous 
Asafcetida.  Prof.  Fliickiger.  (Pharm.  Joum.,  3rd  series,  vi., 
401.)  Professor  Dymock,  of  Bombay,  in  describing  the  asafeetidas 
of  the  Bombay  market  (Pharm.  Joum.,  v.,  945),  has  called  attention 
to  Ferula  alliacea,  Bossier,  the  gum-resin  of  which  is  the  Abusha- 
heree  hing  cf  the  Bombay  market.  Professor  Fliickiger  states 
that  the  seeds  of  that  plant,  sent  to  Europe  by  Professor  Dymock, 
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have  nowhere  succeeded,  but  having  examined  a  specimen  of  the 
drag  kindly  presented  to  him  by  that  gentleman,  he  is  in  a  position 
to  assert  that  the  hing  of  Abushaher  is  exactly  the  third  form  of 
asafcetida  mentioned  by  the  late  Mr.  Hanbury  and  himself  in  the 
'-  Pharmacographia,"  pp.  281,  284  Its  extremely  strong  odour  re- 
minds more  of  garlic  than  the  common  asafcetida. 

A  few  ounces  of  the  drug  yielded,  by  distillation  with  water  from 
a  glass  still,  a  gram  or  two  of  a  yellow  essential  oil.  The  repulsive 
and  almost  intolerable  odour  given  off  in  this  process  fully  justifies, 
in  the  author's  opinion,  the  name  asafoetida  nauseeux  given  to  this 
drug  by  Uigier  ("  Pharmacographia,"  284,  foot-note  4). 

The  chemical  examination  of  the  oil  proved  it  to  be  a  sulphuretted 
one.  It  is  probably  closely  allied  to  that  of  common  asafcetida ; 
but  as  the  odour  of  hing  is  decidedly  different  from  that  of  the 
latter,  the  author  is  inclined  to  think  that  the  two  essential  oils  are 
not  identical. 

The  Alkaloids  of  Veratrum  Viride  and  Veratrum  Album.  Dr. 
T.  G.  Wormley.  (Amer.  Journ.  Pharm.,  1876,  1.)  Much  dis- 
crepancy has  existed  among  observers  in  regard  to  the  exact  nature 
of  the  active  principle  or  principles  of  Veratrum  viride. 

Mr.  H.  Worthington,  in  1838,  announced  that  he  had  obtained 
from  the  plant  "an  alkaloid  substance  identical  with  veratrine." 

In  1857,  Mr.  J.  G.  Richardson,  after  an  elaborate  examination  of 
the  subject,  concluded  that  "  not  only  in  its  physical  characters,  but 
also  in  its  chemical  actions,  the  alkaloid  of  Veratrum  viride  is 
identical  with  veratrine  of  the  Veratrum  Sabadilla  "  (Amer.  Journ. 
Pharm.,  1857,209). 

In  1862,  Mr.  G.  J.  Scattergood  announced  that  in  addition  to 
veratrine,  the  plant  contained  another  substance,  similar  in  nature 
to  that  alkaloid,  but  insoluble  in  ether,  and  also  a  third  substance, 
a  resin  to  which  the  sedative  action  of  the  drug  was  chiefly  due 
(Ibid.,  1863,  74). 

So  also,  in  1864,  Prof.  S.  R.  Percy  extracted  from  the  plant  an 
alkaloid,  which  he  concluded  had  all  the  chemical  properties  of 
veratrine,  from  Veratrum  Sabadilla. 

On  the  other  hand,  in  1865,  Mr.  Chas.  Bullock  claimed  (Amer. 
Journ.  Pharm.,  1865,  321)  that  the  alkaloid  in  question  was  not 
identical  with  veratrine,  as  it  did  not  respond  to  the  sulphuric  and 
hydrochloric  acid  tests  for  that  alkaloid ;  that  the  resin  of  Scatter- 
good  owed  its  activity  to  the  presence  of  another  alkaloid  ;  and  that 
these  two  principles  exhibited  the  same  reactions  with  mineral  acids 
and  with  other  reagents,  but  differed  in  their  fusing  points  and  in 
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their  behaviour  to  ether,  in  which  one  was  soluble  and  the  other 
insoluble.  Prof.  Geo.  B.  Wood  named  these  substances  respectively 
veratroidine  and  viridine. 

In  1872,  Dr.  Peugnet  (Med.  Bee.,  May,  1872,  121)  also  concluded 
that  the  veratroidine  of  Bullock  was  distinct  from  veratrine,  as  it 
did  not  respond  to  the  sulphuric  acid  test  for  that  base,  although  it 
did  to  Trapp's  test  (hydrochloric  acid).  And  he  was  the  first  to 
announce  that  Bullock's  viridine  was  identical  with  Simon's  jervine 
of  Veratrum  album. 

So,  in  1874,  Mr.  C.  L.  Mitchell  (Proc.  Amer.  Pharm.  Assoc,  1874, 
436)  obtained  from  this  plant  a  base  readily  soluble  in  ether,  which 
failed  to  fully  respond  both  to  the  sulphuric  and  hydrochloric  acid 
tests  for  veratrine,  and  he  therefore  concluded  that  it  was  a  distinct 
principle.  Mr.  Mitchell  confirmed  Dr.  Peugnet's  announcement  of 
the  identity  of  viridine  and  jervine. 

Much  the  same  confusion  has  existed  in  regard  to  the  principal 
alkaloid  of  Veratrum  album.  Thus,  in  1819,  Pelletier  and  Caventou 
announced  that  the  alkaloid  of  the  plant  was  identical  with  veratrine 
from  sabadilla  seeds ;  whilst,  in  1872,  Dr.  Peugnet  claimed  that 
the  alkaloid  was  not  veratrine,  but  identical  with  veratroidine  of 
Veratrum  viride ;  whilst  still  later,  Mr.  C.  L.  Mitchell  claimed 
that  it  differed  from  both  alkaloids,  and  proposed  for  it  the  name 
veratralbine. 

The  question  as  to  the  identity,  or  otherwise,  of  these  principles 
being  a  matter  of  considerable  importance,  especially  in  toxicological 
examinations,  the  author  has  reinvestigated  the  subject,  and,  as  the 
result  of  repeated  experiments,  he  finds  that  both  Veratrum  viride 
and  Veratrum  alburn  contain  an  alkaloid,  ivliich,  ivhen  pure,  in  its 
behaviour  with  the  mineral  acids  and  with  liquid  precipitants,  fully 
responds  to  all  the  reactions  of  veratrine. 

Thus  in  the  solid  state,  under  the  action  of  concentrated  sulphuric 
acid,  the  alkaloid  from  both  plants  assumes  a  yellow  colour,  and 
slowly  dissolves  to  a  yellow  or  reddish  yellow  solution,  which  after 
a  time  becomes  orange  red,  and  finally  deep  crimson  with  a  purplish 
hue.  If  the  mixture  be  gently  warmed,  the  crimson  coloration 
manifests  itself  at  once. 

If  the  alkaloid  is  impure,  at  least  if  it  contains  >an  apparently  oily 
matter  which  adheres  most  tenaciously,  it  will  strike  a  more  or  less 
red  colour  with  sulphuric  acid  and  quickly  dissolve  to  a  reddish 
yellow  solution,  which  after  a  time  acquires  a  more  or  less  brownish 
red  colour,  but  fails  to  assume  the  crimson  coloration  of  the  pure 
alkaloid.     The  presence  of  pure  jervine  in  very  minute  quantity 
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does  not  appear  to  materially  interfere  with  the  normal  reaction  of 
alkaloid  with  this  acid. 

The  assertions  that  the  alkaloid  in  question  from  the  three  different 
species  of  Veratrum  was  not  the  same,  were  based  chiefly  upon  the 
behaviour  of  the  various  products  with  concentrated  sulphuric  acid 
and  with  hydrochloric  acid.  Veratralbine  has  also  been  stated  to 
differ  from  veratrine  by  the  failure  of  its  solution  to  form  a  precipi- 
tate with  platinum  perchloride.  The  author,  however,  finds  that 
solutions  of  each  of  the  so-called  different  principles,  when,  of  the 
same  strength  and  under  like  conditions,  yield  precipitates  which 
cannot  be  distinguished  in  any  way. 

Dr.  Wormley's  report  also  contains  an  account  of  the  chemical 
and  physiological  properties  of  jervine,  and  his  method  for  the  pre- 
paration of  veratrine  and  jervine  from  the  roots  of  Veratrum  viride 
and  Veratrum  album. 

The  Alkaloid  of  Veratrum  Viride.  C.  Bullock.  (Amer.  Joum. 
Pharm.,  1876,  147.)  The  author's  investigation  leads  to  the  conclu- 
sion that  jervine  is  the  only  alkaloid  existing  in  the  root  of  Veratrum 
■viride.  The  so-called  veratroidine  is  a  mixture  of  jervine  with  a 
light  coloured  resin ;  the  larger  the  amount  of  the  resin  present,  the 
greater  will  be  the  proportion  of  jervine  taken  up  by  ether.  In  one 
experiment  the  ether  dissolved  eight  grains  from  thirty  grains  of 
the  impure  alkaloid,  whereas  in  another,  in  which  the  resm  was 
more  completely  removed  by  caustic  soda,  eighty  grains  yielded  but 
two  grains  to  ether. 

The  reaction  of  the  alkaloid  with  sulphuric  acid,  hitherto  supposed 
to  indicate  the  presence  of  veratrine  is  attributed  by  the  author  to  a 
resiu  soluble  in  ether,  which  adheres  to  the  alkaloid  with  great  per- 
sistence, dissolving  and  precipitating  with  it. 

To  obtain  jervine  perfectly  white,  the  nitrate  is  decomposed  by 
digesting  it  with  solution  of  caustic  soda,  washing,  redissolving  in 
acetic  acid,  precipitating  by  soda,  dissolving  in  hot  alcohol,  evapo- 
rating and  crystallizing.  Thus  purified,  it  forms  white  prismatic 
crystals,  resembling  sulphate  of  morphine,  which  fuse  at  380°  to 
385°  F.,  and  are  insoluble  in  ether.  Caustic  alkalies,  including 
ammonia,  precipitate  jervine  completely  from  its  acetic  solutions  ; 
the  precipitate  is  insoluble  in  an  excess  of  these  precipitants. 

After  completing  his  research,  the  author  received  from  Mr.  G. 
J.  Scattergood  samples  of  the  products  obtained  by  the  latter  from 
Veratrum  viride  in  1862.  The  preparations  marked  "veratrine" 
proved  to  be  jervine  with  the  peculiar  resin  which  produces  a 
mahogany  red  coloration  with  sulphuric  acid.      They   correspond 
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with  the  product  called  "  veratroidine,"  the  examination  of  which 
"was  one  of  the  objects  of  the  present  investigation. 

The  marked  difference  in  the  physiological  effects  shown  by  ex- 
periments made  with  jervine  and  veratroidine  is  attributed  by  the 
author  to  the  resin  above  alluded  to. 

Ammoniacum  and  Dorema  Root.    W.  Dymock.    (Pharm.  Journ., 

3rd  series,  vi.,  321.)     Bombay  appears  to  be  the  chief  mart  for  am- 

moniacum,  and  it  is  here  that  the  original  packages,  which  come 

from  the  Persian  Gulf  ports,  are  opened  and  sorted  for  the  various 

j  markets. 

The  bales,  generally  of  matting  or  coarse  canvas,  contain  all 
parts  of  the  plant  broken  up  and  encrusted  with  the  adherent  exu- 
dation. In  those  parts  which  the  author  has  examined,  the  por- 
tions of  plants  answer  to  the  description  of  Dorema  ammoniacum, 
Don.  Seed  in  the  mature  state  is  separated  in  large  quantities,  and 
is  given  to  cattle. 

It  would  appear,  then,  that  the  collection  takes  place  after  the 
plant  has  matured  its  fruit,  and  that  hardly  any  attempt  is  made  by 
the  collectors  to  separate  the  plant  from  the  gum  resin  ;  the  latter 
would  appear  to  exude  from  every  part,  even  the  fruit  is  coated 
with  it,  and  perforated  by  insects  in  the  same  manner  as  the  stem. 

Ammoniacum  is  usually  sorted  into  three  qualities :  large  tears, 
middle-sized  tears,  and  small ;  the  last  kind  is  often  carelessly  packed, 
and  contains  dirt  and  other  refuse.  If  the  drug  is  kept  in  Bombay 
during  the  monsoon,  the  tears  get  soft  and  unite  into  a  lump.  It 
does  not  appear  to  be  generally  know  that  the  root  of  the  Dorema  is 
an  article  of  commerce  in  Bombay  ;  it  is  imported  in  large  quantities 
from  Persia,  under  the  name  of  boi,  and  is  used  in  the  Parsee  fire 
temples  as  an  incense.  The  roots  vary  in  size,  the  largest  being 
three  inches  in  diameter  at  the  crown  ;  they  are  generally  more  or 
less  forked ;  the  root  bark  is  thin  and  papery,  like  that  of  the  sum- 
bul,  but  the  root  itself  is  compact  and  has  a  resinous  section.  A 
small  specimen,  powdered  and  exhausted  with  boiling  water,  yielded 
about  one  ounce  of  dark  coloured  ammoniacum. 

It  is  this  root  which  was  some  years  ago  exported  to  Europe  as 
Bombay  sumbul,  after  having  been  cut  up  and  impregnated  with 
musk.  When  old  and  worm-eaten  it  becomes  of  a  loose  and  spongy 
texture,  and  might  be  mistaken  for  sumbul  by  a  superficial  observer. 

Coto  Bark.  Dr.  G.  C.  Wittstein,  Dr.  von  Gietl,  and  Dr. 
C.  Earz.  (Archiv  der  Pharm.,  iv.,  214;  Pharm.  Journ.,  3rd  series, 
vi.,  301.)  Dr.  Wittstein  received  from  Mr.  R.  Martens,  of  Ham- 
burg, about  five  pounds  of  a  bark  which  had  been  forwarded  from 
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Bolivia,  South  America,  by  a  correspondent,  for  the  purpose  of  a 
pharmacognostical,  chemical,  and  medical  investigation.  Accom- 
pany iug  the  bark  was  the  following  information  :  "  This  bark  is 
from  the  so-called  missions  in  the  interior  of  Bolivia,  where  cinchona 
bark  also  is  obtained,  and  it  costs  about  the  same  price.  It  is 
recommended,  in  the  form  of  a  powder  or  an  alcoholic  extract,  as  a 
remedy  against  diarrhoea,  colic,  neuralgic  toothache ;  also,  in  a  tinc- 
ture form,  against  rheumatism  and  g6ut." 

The  opinion  expressed  by  Mr.  Martens,  that  the  tree  yielding  this 
bark  belongs  to  the  cinchona  genus,  is  not  shared  by  Dr.  Wittstein, 
who  thinks  that  the  physical,  chemical,  and  physiological  properties 
of  the  bark  point  rather  to  a  Lauraceous  or  Terebinthinaceous  plant. 
In  the  absence  of  leaves,  flowers,  and  fruit,  its  botanical  origin  had 
to  be  left  undetermined. 

Dr.  Harz  describes  the  bark  as  being  in  flat  or  curved  pieces, 
irregularly  fractured,  02  to  0*3  metre  long,  or  shorter,  differing  in 
thickness,  and  varying  between  8  to  14  millimetres  in  diameter. 
The  colour  is  a  cinnamon  brown,  and  mostly  a  darker  brown  on  the 
inner  side.  The  smell  is  very  aromatic,  recalling  cardamoms,  cam- 
phor, and  cajeput  oil,  and  occasionally,  to  a  less  degree,  cinnamon. 
The  taste  is  aromatic  and  pungent,  partly  resembling  pepper,  partly 
camphor  and  cajeput  oil,  and  slightly  bitter ;  it  is  neither  mucila- 
ginous nor  astringent. 

Numerous  scattered  golden  yellow  points  and  small  dots  (sclero- 
genous  and  liber  cells)  can  be  seen  in  the  section  by  the  unaided 
eye.  The  microscope  shows  that  the  outer  bark  has  a  granular  and 
rather  short  fracture,  resembling  that  of  the  cocoanut ;  the  inner 
bark  is  coarse -fibred,  tenacious,  and  has  an  uneven  and  jagged  frac- 
ture. The  outer  side  is  rather  flat,  without  any  bark  cells  or  corky 
formation ;  it  resembles  somewhat  the  bark  of  a  moderately  thick 
beech  bough,  and  shows  in  isolated  patches  the  perished  epidermis. 
Under  the  microscope  the  dry,  very  hard  bark  shows  two  layers  of 
tissue,  apparently  sharply  separated  from  one  another — an  outer,  free 
from  medullary  rays,  answering  to  the  mesophleum ;  and  an  inner, 
or  liber,  penetrated  by  medullary  rays.  The  outer  layer  consists  of 
large  cells  of  equal  diameter,  the  sides  of  which  are  thin  and  colour- 
less, and  between  these  occur  a  large  number  of  sclerogenous  cells, 
apparently  equal  in  size,  but  of  a  golden  yellow  colour,  sometimes 
isolated,  sometimes  united  in  irregular  groups  or  bands,  the  latter 
being  frequently  radial.  These  isolated  groups  are  partly  of  equal 
diameter,  partly,  and  this  in  a  tangential  direction,  elongated  ;  never, 
however,  prosenchymatous. 
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The  inner  layer  is  distinguished  by  the  numerous  liber  bundles, 
consisting  of  from  20  to  40  or  more  liber  cells,  which  traverse  it  in 
straight  lines.  Somewhat  less  often  isolated  liber  cells  occur,  and 
here  and  there  also  separated  sclerogenous  cells  originating  from  the 
parenchyma  cells.  Lastly,  not  unfrequently  liber  cells  are  seen 
which  become  divided  internally  by  the  formation  of  a  series  of 
transverse  partitions,  the  outline  of  the  liber  cell  from  which  they 
originated  being  still  clearly  perceptible  in  them.  The  numerous 
medullary  rays  which  more  or  less  or  quite  traverse  the  liber  are 
composed  of  one,  three,  or  four  rows  of  cells.  These  cells,  as  is 
generally  the  case,  are  elongated  in  the  radial  direction.  Very  fre- 
quently they  penetrate  the  liber  bundles,  and  at  the  points  of  inter- 
section may  be  observed  the  interesting  fact  that  all  the  medullary 
ray  cells  occurring  within  a  liber  bundle  are  converted  into  sclero- 
genous cells,  but  retain  their  'original  shape.  This  is  a  peculiarity 
which  Dr.  Harz  has  never  before  met  with. 

The  other  portion  of  the  liber  appears  to  be  composed  of  two 
kinds  of  parenchymatous  cells,  which  alternate  with  each  other  to 
form  bands  that  penetrate  the  medullary  rays  also  in  a  tangential 
direction,  and  consist  of  from  two  to  four  rows  of  cells.  One  kind 
is  elongated  vertically,  and  has  clear  cell  contents  ;  the  other  kind 
forms  dark  brown  bands )  consisting  of  smaller  cells,  either  longer 
tangentially,  or  of  equal  diameter,  and  having  dark  brown  con- 
tents. 

The  membranes  of  the  cell& — the  sclerogenous  and  liber  cells  only 
excepted — are  coloured  blue  by  iodine  and  chloride  of  zinc,  as  well 
as  by  iodine  and  sulphuric  acid ;  they  consist,  therefore,  of  pure  cel- 
lulose. The  cells  are  all  apparently  thin  and  delicately  walled,  and 
their  contents  are  more  or  less  brown  coloured.  This  brown  colour 
is  removed  by  solution  of  ammonia  or  potash,  and  the  colouring 
matter  is  separated  from  the  alkaline  solution  by  acids  in  the  form 
of  red-brown  flocks.  The  colouring  matter  appears  to  be  specially 
abundant  in  the  before-mentioned  bands  of  small  parenchyma  cells, 
which  occur  in  the  portion  of  the  liber  last  described. 

The  sclerogenous  and  liber  cells  are,  in  their  natural  condition,  of 
a  golden  yellow  colour,  and  are  not  coloured  by  momentary  contact 
with  iodine  or  rosaniline  solution  if  followed  instantaneously  by 
washing  with  aqueous  glycerine.  They  mostly  contain  only  proto- 
plasm. Their  membranes  are  evidently  composed  of  numerous  con- 
centric layers,  which  are  perforated  by  many  porous  canals ;  they 
are  woody,  very  hard,  and,  without  special  preliminary  treatment, 
are  not  coloured  blue  by  iodine  and  zinc  chloride,  or  iodine  and  sul- 
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phuric  acid.  The  parenchymatous  cells  with  clear  contents  of  the 
outer  and  inner  bark  contain  a  small  quantity  of  a  tannin,  striking 
green  with  iron,  which  is  more  plentiful  in  the  cells  containing 
much- colouring  matter  than  in  those  containing  less.  It  appears  to 
be  most  abundant  in  the  cells  of  the  medullary  ray,  including  those 
that  have  become  sclerogenous,  as  may  be  recognized  by  treating 
with  acetate  of  iron  solution. 

Almost  all  the  parenchymatous  cells  of  the  inner  bark  contain  a 
small  quantity  of  starch,  which  is  somewhat  more  plentiful  in  the 
larger  than  in  the  smaller  cells.  The  starch  granules  are  small, 
simple,  or  somewhat  compound,  and  are  usually  more  numerous  in 
the  centre  of  the  cell.  Besides  the  starch,  and  in  the  same  cell 
formation,  but  much  more  plentiful,  occur  large  drops  (often  quite 
filling  the  cell)  or  unctuous  granules  of  a  colourless  or  slightly 
yellow  mixture  of  resin  and  essential  oil,  which  is  readily  soluble  in 
ether,  absolute  alcohol,  chloroform,  oil  of  turpentine,  and  petroleum. 
After  extraction  by  means  of  ether  it  appears,  at  ordinary  tempera- 
ture, as  a  thick  fluid,  but  frequently  solidifies  during  evaporation  to 
colourless  prismatic  needles,  having  the  appearance  and  odour  of 
camphor.  Drawings  of  sections  of  the  bark  are  given  in  the  original 
paper. 

The  results  of  Dr.  Wittstein's  chemical  examination  of  coto  bark 
are  as  follows  : — 

The  principal  constituents  of  coto  bark  are — 

1.  A  pale  yellow  essential  oil,  which  is  lighter  than  water,  and 
possesses  a  strong  aromatic  odour  and  a  pungent  peppermint-like 
aromatic  taste. 

2.  A  volatile  alkaloid,  having  a  herring-like  and  urinous  odour, 
and  resembling  propylamine  or  trimethylamine. 

3.  A  soft  yellow  brown  aromatic-smelling  resin,  pungent  to  the 
taste,  which  remains  pitchy  and  viscous  after  several  weeks'  ex- 
posure to  the  summer  air.  It  is  readily  soluble  in  ether,  chloroform, 
and  alcohol ;  difficultly  soluble  in  benzol ;  insoluble  in  carbon  bisul- 
phide ;  and  constitutes  about  one-seventh  of  the  entire  weight  of 
the  bark. 

4.  A  dark  brown  hard,  brittle  resin,  without  smell  or  taste, 
which  is  easily  soluble  in  alcohol  (forming  a  bitter  solution  with  an 
acid  reaction)  ;  insoluble  in  ether,  benzol,  chloroform,  and  carbon 
bisulphide ;  readily  soluble  in  alkalies,  from  which  it  is  again  pre- 
cipitated by  acids  ;  and  constitutes  about  one-tenth  of  the  entire 
weight  of  the  bark. 

Dr.  Wittstein  suggests  that  a  more  exact  examination  of  these 
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four  substances  would  furnish  profitable  work  for  a  young  chemist, 
and  states  that  the  Hamburg  firm  is  in  a  position  to  supply  a  con- 
siderable quantity  of  the  raw  material. 

The  other  constituents  of  the  bark,  generally  occurring  in  small 
quantities,  and  not  important  to  the  medicinal  use  of  the  bark,  are 
starch,  gum,  sugar,  oxalic  acid  (as  a  lime  salt),  tannin  (green  with 
iron),  formic  acid,  butyric  acid,  and  acetic  acid. 

As  only  the  essential  oil  and  the  soft  resin  are  soluble  in  ether, 
and  not  the  hard  resin  or  the  alkaloidal  substance,  whilst  all  four 
of  them  are  taken  up  by  alcohol,  Dr.  Wittstein  considers  an  alcoholic 
tincture  of  the  bark  to  be  the  most  suitable  pharmaceutical  prepara- 
tion, in  the  proportion  of  about  one  part  of  coarsely  powdered  bark 
to  nine  part  of  rectified  spirit. 

The  testing  of  the  bark  for  mineral  substances  revealed  nothing 
unusual.  The  bark  left  upon  incineration  1*18  per  cent,  of  ash, 
about  three-fourths  by  weight  of  which  consisted  of  carbonate  of 
lime;  besides  which  it  contained  potash,  soda,  magnesia,  alumnia, 
iron  oxide,  manganese,  sulphuric  acid,  phosphoric  acid,  silicic  acid, 
and  chlorine. 

The  clinical  experiments  were  made  by  Dr.  von  Gietl,  in  the 
General  Hospital  at  Munich,  upon  sixteen  patients  (fifteen  males 
and  one  female)  suffering  from  different  forms  of  diarrhoea.  The 
drug  was  administered  in  two  forms, — as  a  fine  powder  and  as  an 
alcoholic  tincture  (1  in  10).  The  powder  was  given  (in  0*5  gram 
doses  four  to  six  times  a  day)  in  eight  cases ;  the  tincture  (10 
minims  every  two  hours)  in  seven  cases  ;  and  both  the  powder  and 
tincture  in  one  case.  In  one  case  the  use  of  the  powder  was  not 
tolerated,  it  causing  strong  burning  in  the  stomach  and  subsequent 
vomiting,  and  the  same  result  followed  the  use  of  the  tincture. 
The  patient  was  phthisical.  In  another  case  also  the  pow7der  was 
not  tolerated,  whilst  the  tincture  caused  no  complaint.  This  patient 
was  also  phthisical.  Professor  Gietl  considers  that  the  results  of 
the  cases,  details  of  which  are  given  in  the  original  paper,  prove 
that  in  the  new  bark  we  possess  a  specific  against  diarrhoea  in  its 
most  diverse  modifications.  No  experiments  appear  to  have  been 
made  to  test  the  reputation  of  coto  bark  in  the  treatment  of  rheu- 
matism and  gout. 

The  Active  Principle  of  Pumpkin  Seeds.  M.  Heck  el.  (From 
the  Lancet.')  Pumpkin  seeds  have  been  much  used  of  late  for  the 
expulsion  of  tapeworms,  for  which  purpose  they  were  employed  in 
the  early  part  of  the  last  century.  The  mode  of  their  administration 
has  hitherto  been  to  give  the  bruised  seeds  in  large  quantities  sus- 
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pended  in  water,  the  outer  envelope  only  having  been  removed. 
About  two  ounces  of  the  seed  was  the  ordinary  dose.  It  is  probable 
that  so  large  a  quantity  contains  much  inert  matter.  Some  recent 
observations  apparently  indicate  that  the  active  principle  is  contained 
only  in  the  embryo.  To  ascertain  whether  this  is  the  case  was  the 
chief  object  of  M.  Heckel's  observation.  He  first  administered,  in 
two  cases  of  tsenia,  about  six  ounces  of  the  perisperm  tegumentum 
and  testa,  a  purgative  of  castor-oil  having  first  been  administered. 
The  tapeworm  was  not  expelled  in  any  case.  In  two  other  cases 
the  membrane  surrounding  the  embryo  was  given — about  half  an 
ounce — preceded  and  followed  by  a  dose  of  castor-oil.  In  each  case 
the  tapeworm  was  expelled  entire.  Subsequent  experiments  yielded 
the  same  result.  This  membrane  was  then  carefully  examined,  and 
found  to  consist  of  two  membranes,  separable  by  maceration  in 
water.  The  outer  membrane  contained  a  resin  in  small  quantities 
(1  in  17),  which  M.  Heckel  believes  to  be  the  active  agent.  He 
believes  that  the  castor- oil  acts  not  only  by  its  purgative  effect,  but 
by  dissolving  the  resin  and  rendering  it  active.  The  second  mem- 
brane contained  more  chlorophyl  than  resin.  It  must  not  be  for- 
gotten that  these  seeds  contain  a  fixed  oil,  to  which  their  qualities, 
have  been  ascribed,  and  which  may  be  obtained  by  cold  expression 
from  the  seeds,  in  the  proportion  of  half  an  ounce  to  a  pound.  This 
oil  has  been  used  with  success,  in  repeated  half-ounce  doses,  in  cases 
of  taenia. 

Lupulin.  M.  Sarrazen.  (Journ.  de  Pharm.  et  de  Chim.,  1876, 
437.)  The  lupulin  of  commerce  nearly  always  contains  sand  which 
cannot  be  removed  from  it  by  sifting.  By  agitating  lupulin  with 
ten  times  its  weight  of  water  and  decanting  quickly  the  sand  may 
be  separated ;  but  this  mode  of  purification  is  unsatisfactory,  as  the 
lupulin  is  thus  deprived  of  two  to  three  per  cent,  of  soluble  matter. 
In  the  author's  opinion,  a  spirituous  extract  would  be  preferable  for 
medicinal  purposes  to  lupulin  purified  by  washing.  The  preparation 
which  he  recommends  is  made  by  exhausting  lupulin  first  with 
alcohol  and  afterwards  with  water,  evaporating  the  two  fluids 
separately  to  the  consistence  of  syrups,  then  mixing  tbe  two,  and 
continuing  the  evaporation  at  45°  to  50°  C,  until  the  product  has  a 
soft  pilular  consistence.  Of  such  an  extract  lupulin  yields  about 
twenty  per  cent. 

East-India  Cinchona  Bark.     Dr.  B.  H.  Paul.     {Pharm.  Jbum., 

^3rd  series,  vi.,  321.)     In  view  of  the  steadily  increasing  importation 

of  Cinchona  bark  from  India,  the  results  of  the  author's  chemical 

examination  of  a  number  of  specimens  of  such  bark  cannot  fail  to 
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be  interesting  to  the  readers  of  pharmaceutical  literature.  The 
following  analyses  refer  to  some  parcels  of  bark  recently  imported 
from  Ceylon.  The  botanical  characters  of  some  of  the  samples  were 
determined  by  Mr.  E.  M.  Holmes. 


19.  Crystallized  Quinine  Sulphate  . 
Crystallized  Cinchonidine  Sulphate 
Cinchonine       .... 


20.  Crystallized  Quinine  Sulphate  . 
Crystallized  Cinchonidine  Sulphate 
Cinchonine        .... 


1-42 

3-46 
1-90 

1-69 
3-46 
1-43 


21.  G.  succirubra. — Quills  from  ^th  to  £  inch  in  diameter,  with  a 
small  proportion — say  one-sixth — of  renewed  bark. 

Crystallized  Quinine  Sulphate  .  .  .  1-59 
Crystallized  Cinchonidine  Sulphate  .  .  .2-70 
Cinchonine .     0-95 

22.  G.  succirubra. — Quills  i  to  ^  inch,  much  broken  up,  of  a 
rather  deeper  red  tint  internally,  and  a  rougher  inner  surface  than 
No.  21,  containing  about  one-tenth  renewed  bark. 

Crystallized  Quinine  Sulphate .  .  .  .  1'85 
Crystallized  Cinchonidine  Sulphate  .  .  .  4-10 
Cinchonine 1-63 

23.  G.  succirubra. — Quills  \  to  £  inch,  much  broken  up;  with 
about  three-fourths  of  renewed  bark. 

Crystallized  Quinine  Sulphate  ....  1*62 
Crystallized  Cinchonidine  Sulphate  .  .  4*97 
Cinchonine 2*05 

24.  G.  succirubra. — Quills  ^  to  nearly  1  inch  in  diameter,  with 
no  renewed  bark. 

Crystallized  Quinine  Sulphate  ....  2*31 
Crystallized  Cinchonidine  Sulphate  .  .  *63 
Cinchonine '16 

25.  G.  succirubra. — Quills  chiefly  i  inch  in  diameter,  but  with 
more  numerous  and  larger  warts  than  is  usual  in  such  small  quills  ; 
none  of  the  bark  renewed  bark. 

Crystallized  Quinine  Sulphate  ....  2-37 
Crystallized  Cinchonidine  Sulphate .  .  .  -38 
Cinchonine *12 
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'.  officinalis,  var.,  "  Amarilla  del  Rey." — Quills  mostly  \  to  J 
inch  in  diameter,  with  about  one-sixth  of  renewed  bark. 


Crystallized  Quinine  Sulphate . 
Crystallized  Cinchonidine  Sulphate 
Cinclionine        . 


6-08 

•98 

trace. 


27.  C.  officinalis,  var.,  "  Amarilla  del  Rey." — Quills  mostly  £  inch 
in  diameter,  with  about  one-sixth  of  renewed  bark  aztd  one-tenth  of 
var.  crispa. 

Crystallized  Quinine  Sulphate .         .         .         .    '5-03 
Crystallized  Cinchonidine  Sulphate .         .         .    trace. 
Cinchonine -13 

All  the  above  samples  were  in  a  somewhat  moister  condition  than 
s  usually  the  case  with  cinchona  bark,  and  it  was  found  very  diffi- 
cult to  grind  them  until  they  had  been  dried  at  a  temperature  of 
100°  C.  The  average  loss  of  weight  amounted  to  about  10  per  cent. 
The  results  given  above  apply  to  the  bark  in  this  dried  condition. 

The  results  stated  in  the  following  table  also  refer  to  Indian  barks 
of  recent  importation ;  but  the  author  was  unable  to  ascertain  whether 
they  were  from  the  plantations  of  the  mainland  or  from  Ceylon. 


Kind  of  Bark. 

Sulphates. 

Cinchonine. 

Quinine. 

Cinchonidine. 

1.  East  India  Crown,  renewed 

2.  East  India  Crown     .... 

3.  East  India  Crown     .... 

4.  East  India  Crown     .... 

5.  East  India  Crown,  renewed?    . 

6.  Eed  Bark,  mossed    .... 

3-85 

5-20 

4-3 

4-5 

3-8 

1-72 

1-50 
•82 
1-5 
1-6 
1-2 

2-70 

•23 

•18 

•22 

1-70 

Asarum  Canadense  as  an  Aromatic.  By.  A.  H.  van  C order. 
(Amer.  Joum.  Pharm.,  1876,  154.)  This  officinal  drug,  which  is  in 
the  secondary  list  of  the  United  States  Pharmacopoeia,  is  known 
under  the  popular  names  of  wild  ginger,  Indian  ginger,  colt's  foot 
root,  and  Canada  snake  root,  and  is  used  instead  of  ginger  by  the 
country  people  in  some  parts  of  New  England.  On  account  of  its 
medicinal  properties,  it  has  been  noticed  by  American  writers  on 
native  medicines ;  but  it  seems  to  be  little  used  in  regular  practice. 

That  the  rhizome  possesses  properties  adapting  it  to  be  classed 
with  the  aromatic  stimulants,  is  shown  by  its  constituents,  as  given 
by  Bigelow,  Rushton,  and  Procter.  According  to  Rushton,  it  con- 
tains gum,  starch,  resin,  fatty  matter,  chlorophyl,  volatile  oil,  salts 
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of  lime,  potassa,  and  iron,  to  which  may  be  added  lignin.  Of  the 
volatile  oil  he  says  :  "  It  is  of  a  light  greenish  yellow  colour,  having 
a  warm,  slightly  bitterish  aromatic  taste,  and  contains  all  the  virtues 
of  the  plant." 

W.  Procter,  jun.,  says  :  "  The  essential  oil  seems  the  most  ener- 
getic element ;  the  root  possessing  neither  emetic  nor  cathartic  pro- 
perties, but  is  an  aromatic  stimulant  with  diaphoretic  powers.  It 
contains  neither  asarite  or  asarum  camphor,  nor  substances  analogous 
to  them."  It  is  thus  seen  to  possess  none  of  the  emetic  or  cathartic 
properties  of  its  congener,  the  Asarum  Europoeum,  which  would 
render  it  unfit  for  use  as  an  aromatic. 

Possessing  such  pleasant  and  strongly  aromatic  properties,  this 
neglect  of  the  root  is,  doubtless,  in  a  great  measure,  owing  to  the 
want  of  suitable  pharmaceutical  preparations.  If  the  aromatic  pro- 
perties of  this  drug  can  be  exhibited  in  such  a  way  as  to  be  substi- 
tuted for  more  costly  ones  now  used  in  so  many  officinal  prepara- 
tions, it  would  certainly  afford  these  preparations  at  a  much  less  cost 
to  the  pharmacist. 

Joseph  L.  Lemberger  (Proc.  Amer.  PJiarm.  Assoc.,  xvii.,  382) 
recommends  the  substitution  of  asarum  and  calamus  for  the  car- 
damom in  extract,  colocynth.  comp.,  and  says  :  "  We  can  easily  dis- 
pose of  cardamom,  and  substitue  some  of  our  indigenous  aromatics." 

With  a  view  of  making  some  pharmaceutical  preparations  of  asa- 
rum which  might  serve  the  physician  as  a  vehicle  or  adjuvant, 'the 
author  has  made  several  experiments,  the  results  of  which  he  records. 
Before  attempting  the  preparations,  however,  experiments  were 
made,  in  order  to  become  better  acquainted  with  the  constituents 
furnishing  the  aromatic  properties  of  the  root. 

Eight  ounces  of  dried  root  were  ground,  and  macerated  with  five 
pints  of  water  for  twenty-four  hours,  then  introduced  into  a  copper 
still,  and  two  pints  distilled  over.  This  distillate  was  of  a  milky 
appearance,  having  a  layer  of  volatile  oil  on  the  top.  The  volatile  oil 
being  separated,  the  water  was  saturated  with  sodium  chloride  and 
redistilled  as  long  as  the  second  distillate  came  over  odorous — 
amounting  to  one  and  a  half  pints.  The  second  distillate  was 
slightly  milky,  having  small  oil  globules  on  the  surface.  The  oil 
being  separated  by  means  of  a  pipette,  the  water  was  again  treated' 
with  sodium  chloride,  and  distilled.  This  time  twelve  ounces  were 
obtained,  having  the  odour  and  taste  of  the  volatile  oil.  The  small 
portion  of  oil  floating  on  this  distillate  was  separated,  and  the  water, 
for  the  third  time,  saturated  with  sodium  chloride  and  distilled. 
After  four  ounces  were  recovered,  the  water  passed  over  odourless 
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and  tasteless.  The  oil  floating  on  this  fourth  distillate  was  in  such 
minute  quantity  as  to  be  with  difficulty  separated.  The  volatile  oil 
thus  obtained  amounted  to  two  per  cent,  of  the  root  employed,  and 
corresponded  to  the  description  given  of  it  by  Rushton  and  Procter. 

The  mother-liquor  left  in  the  still  after  each  operation,  consisting 
of  a  saturated  solution  of  sodium  chloride,  was  found  to  still  con- 
tain organic  matter.  Four  portions  were  agitated  with  ether,  chlo- 
roform, gasolin,  and  bisulphide  of  carbon,  respectively,  each  sepa- 
rated, and  evaporated  spontaneously,  leaving  in  each  case  a  slight 
residue.  Ether  appearing  to  be  the  best  solvent,  the  whole  of  the 
mother-liquor  was  agitated  with  it,  the  supernatant  liquid  separated 
evaporated  spontaneously,  residue  dissolved  in  alcohol,  and  again 
evaporated.  A  soft  resinous  product  was  thus  obtained,  neutral  to 
test-paper,  having  a  strong,  agreeable  odour,  entirely  different  from 
the  volatile  oil,  and  peculiar  to  itself.  It  possessed  a  persistently 
warm,  pungent  taste.  The  amount  of  this  principle  obtained  was 
too  small  to  institute  any  further  experiments.  It  would  seem  from 
this,  however,  that  the  essential  oil  is  not  the  only  volatile  constituent 
representing  the  aromatic  properties  of  the  root ;  for  this  new  vola- 
tile principle,  although  in  very  small  quantity,  exhibited  its  charac- 
teristics in  a  very  distinct  manner,  thereby  being  easily  distinguished 
from  the  volatile  oil. 

In  addition  to  these  volatile  principles,  asarum  also  contains  a 
considerable  amount  of  a  resin  which  is  by  no  means  inactive.  In 
preparing  a  fluid  extract  and  tincture  alcohol  was  used  as  men- 
struum, for  the  purpose  of  obtaining  all  this  resin.  Using  ether  as 
menstruum,  an  oleo-resin  was  prepared. 

Eight  troy  ounces  of  the  dried  root,  sufficiently  fine  to  pass  through 
a  No.  40  sieve,  were  percolated  with  strong  ether,  until  the  percolate 
passed  through  colourless.  The  greater  portion  of  ether  was  re- 
covered by  distillation,  the  remainder  evaporated  spontaneously, 
leaving  an  oleo-resin  of  a  liquid  consistence,  amounting  to  10  per 
cent.,  by  weight,  of  the  root  employed,  and  possessing  all  the  pro- 
perties of  the  drug. 

A  fluid  extract  was  made  according  to  directions  given  by  Par- 
rish,  in  his  second  class  of  fluid  extracts. 

Several  tinctures  were  prepared,  using  different  proportions  of 
alcohol  and  water ;  but  alcohol  (sp.  gr.  '835)  seemed  to  afford  the 
best  menstruum.  The  strength  of  the  tincture  made  was  four 
ounces  to  the  pint. 

From  the  fluid  extract  two  syrups  were  made,  one  possessing  the 
virtues  of  the  resin,  as  well  as  the  volatile  oil,  while  the  other  was 
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deprived  of  the  resin  by  trituration  with  magnesium  carbonate.  A 
marked  difference  was  to  be  observed  in  the  taste  as  well  as  appear- 
ance of  these  two  syrups.  The  one  freed  from  resin  was,  of  course, 
much  the.  handsomer,  being  transparent  and  of  a  dark  amber  colour, 
while  the  one  containing  the  resin,  although  of  a  lighter  colour, 
was  hardly  transparent.  The  first  syrup  would  be  the  best  for  use 
where  only  a  flavouring  ingredient  is  wanted ;  but  where  something 
is  needed  to  disguise  the  taste  of  a  medicine  prescribed,  the  syrup 
containing  the  resin  would  answer  an  excellent  purpose,  as  it  has  a 
very  strong  taste,  precisely  like  that  of  the  root,  and  at  the  same 
time  so  pleasant  as  to  be  agreeable  to  the  taste  of  almost  every  one. 
The  preparation  of  the  above  syrups  may  be  comprised  in  the  fol- 
lowing formulae  : — 

Syrup  of  Asarum  {first  process.') 

Fluid  extract  of  Asarum f*j. 

White  Sugar £xv. 

Water.  .         ...         .  .        .         .    f^viij. 

Triturate  one  half  of  the  sugar  with  the  fluid  extract,  and  heat 
moderately  to  evaporate  the  alcohol.  Add  the  remainder  of  the 
sugar,  then  the  water ;  raise  to  boiling  point,  and  strain. 

This  gives  rather  more  than  a  pint  of  syrup  of  a  light  colour,  and 
with  only  a  slight  turbidity. 

Syrup  of  Asarum  (second  process). 

Fluid  extract  of  Asarum f^j. 

Magnesium  Carbonate grs.  cxx. 

White  Sugar *xv. 

Water f^viij. 

Rub  the  fluid  extract  with  the  carbonate  of  magnesium  and  a 
small  quantity  of  sugar,  and  then  with  the  water,  gradually  added, 
and  filter.  To  the  filtered  liquid  add  the  remainder  of  the  sugar, 
dissolve  with  the  aid  of  a  gentle  heat,  and  strain. 

Princewood  Bark,  a  Febrifuge  from  the  Bahamas.  J.  R  Jackson. 
(Pharm.  Journ.,  3rd  series,  vi.,  681.)  Under  the  name  of  "prince- 
wood,"  two  distinct  plants  are  generally  known,  both  of  which  are 
natives  of  the  West  Indies  :  one  is  the  Cordia  gerascanthoides,  Kth., 
a  small  tree  some  twenty  to  thirty  feet  high,  belonging  to  the  natural 
order  Boraginacece  ;  and  the  other  is  the  Hamelia  veutricosa,  Sw., 
likewise  a  small  tree,  but  belonging  to  a  totally  different  natural 
family,  namely,  the  Eubiacece.  These  princewood  trees  are  both 
noted  in  the  West  Indies  for  their  timber,  which  is  produced  of 
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sufficient  size  to  yield  boards  for  tables  and  cabinet  work.  The 
name  prince,  or  prince  wood,  is  not  confined,  however,  to  the  genera 
Hamelia  and  Cordia,  as  is  proved  by  the  receipt  recently  at  the  Kew 
Museum  of  samples  of  bark  from  the  island  of  Andros,  Bahamas. 
This  bark  was  described  as  the  produce  of  a  shrub  or  tree  grow- 
ing abundantly  on  the  islands  of  Eleuthera  and  Andros,  scantily 
on  the  island  of  New  Providence,  and  probably  on  many  of  the 
south-eastern  islands  of  the  colony.  It  is  said  not  to  be  found, 
however,  at  Grand  Bahama.  The  bark  was  described  in  the 
letter  accompanying  the  specimen  as  possessing  both  astringent  and 
tonic  properties  to  such  a  degree  as  to  make  it  quite  a  popular 
remedy  in  the  Bahamas  for  those  complaints  affecting  the  mucous 
membrane  of  the  bowels.  Upon  receipt  of  this  bark,  and  being 
guided  by  the  common  name  and  the  tonic  properties  attributed  to 
it,  the  authors'  thoughts  naturally  led  them  to  the  genus  Hamelia ; 
fortunately,  however,  some  fruits  of  the  tree  yielding  the  bark  accom- 
panied the  specimen,  and  from  these  it  was  easy  to  determine  that 
the  plant  was  no  Hamelia,  but  Exostemma  caribceum,  It.  S.  This  is 
described  by  Grisebach  in  his  "  West- India  Flora  "  as  "a  fragrant 
shrub,  ten  to  twenty  feet  high,"  widely  distributed  in  Jamaica,  An- 
tigua, Dominica,  Trinidad,  Cuba,  Mexico,  and  Guiana.  It  has  been 
known  as  the  Jesuits'  bark  of  Jamaica,  and  in  that  island  is  some- 
times called  the  "  seaside  beech."  The  bark  is  smooth,  of  a  deep 
reddish  brown,  but  somewhat  greyish  on  the  outside  ;  under  an 
ordinary  lens  numerous  small  crystals  are  seen  distributed  over  its 
surface.  It  breaks  with  a  short,  woody  fracture.  In  flavour  it  is  at 
first  sweet,  changing  to  an  astringent  bitterness.  A  small  portion  put 
in  cold  water  quickly  tinged  the  water,  which  in  about  ten  minutes 
became  as  deep  a  colour  as  dark  brandy.  After  standing  a  few 
hours  the  water  became  nearly  opaque,  with  a  strong  earthy  smell 
and  bitter  taste.  This  bark,  together  with  other  species  of  the 
same  genus,  seems  to  be  well  known  in  the  West  Indies  for  its 
bitter  qualities.  Grisebach  says  :  "Of  Quinquina,  only  the  spurious 
barks,  called  Quinquina  Piton,  or  China  caribcea,  occur  in  the  West 
Indies — Exostemma  floribundum  and  brachycarpum' ';  so  that  the  spe- 
cies under  consideration  seems  to  have  escaped  his  notice  so  far  as 
its  special  medicinal  properties  are  concerned. 

Of  other  species  of  Exostemma,  the  barks  of  which  are  febrifugal, 
may  be  mentioned  E.  cuspidatum,  a  small  tree,  native  of  Brazil, 
where  it  is  called  Quino  do  Mato,  and  the  bark  is  used  as  a  sub- 
stitute for  cinchona ;  E.  corymbiferum,  a  native  of  the  islands  of  the 
Pacific  Ocean,  the  bark  of  which  is  very  bitter  and  astringent ;  and 
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E.  Phih'ppicum,  likewise  a  small  tree,  native  of  the  Philippine 
Islands,  with  a  bitter  medicinal  bark. 

So  highly  is  the  bark  of  the  Bahamas  princewood  (E.  caribceum) 
esteemed  in  the  islands,  that  it  has  been  suggested  that  the  tree 
might  prove  valuable  for  acclimatization  on  the  West  Coast  of 
Africa.  Samples  of  the  bark  have  been  submitted  to  medical  men 
in  New  Providence  for  examination  and  report. 

Note  on  Persian  Opium.  W.  D.  Howard.  (PJiarm.  Journ.,  3rd 
series,  vi.,  721.)  The  author  recently  examined  a  sample  of  fine 
Persian  opium  sent  to  this  country  as  "  perfectly  pure."  The  opium 
was  light  brown  in  colour,  and  had  been  collected  without  the  ex- 
cessive use  of  oil.  It  was  analysed  in  the  moist  condition,  and 
yielded — 

Per  cent. 

Morphine,  crystallized  from  alcohol      .         .  10-40 

Codeine  (anhydrous) 029 

Narcotine 2-50 

Thebaine 0-57 

Cryptopine 0  09 

Papaverine trace 

Whether  any  narceine  was  present  the  anthor  is  unable  to  say, 
The  Asserted  Presence  of  Tannin  in  Gentian  Root.  J.  M.  Maisch. 
(Chemist  and  Druggist,  from  Amer.  Journ.  Pliarm.,  1876,  117.)  The 
author  was  induced  to  make  experiments  on  gentian  root  by  a  state- 
ment by  Mr.  E.  L.  Patch,  in  a  paper  recently  read  before  the  Massa- 
chusetts College  of  Pharmacy,  to  the  effect  that  "  he  found  tannin 
in  the  gentian,  contrary  to  the  usual  statement  of  works  on  materia 
medica."  This  gentleman  seems  to  have  worked  with  compound 
tincture  of  gentian  :  this  preparation  contains  orange  peel,  and  Mr. 
Patch,  according  to  the  author,  has  overlooked  the  fact  that  the 
white  parenchyma  of  orange  peel  is  coloured  deep  black  by  solution 
of  a  ferric  salt.  Be  this  as  it  may,  after  the  citation  of  quite  an 
array  of  investigations,  from  1815  down  to  the  present  time,  which 
seemed  to  have  established  the  freeness  of  gentian  from  tannin,  the 
author  describes  his  own  experiments,  which  show  the  previous  in- 
vestigations to  be  correct  in  their  conclusions,  and  Mr.  Patch  to  be 
in  error.  A  cold  aqueous  infusion  was  not  disturbed  by  gelatine 
solution  nntil  it  had  stood  for  some  hours,  when  a  scant  light- 
coloured  precipitate  made  its  appearance ;  this,  after  washing,  was 
merely  tinged  light  brown  by  dilute  ferric  solution.  The  infusion 
strikes  a  dark  reddish  brown  colour  with  ferric  chloride,  but  no 
precipitate  forms  on  standing.  If  previously  diluted  with  water  the 
infusion  scarcely  suffers  darkening.     The  infusion  to  which  some 
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alcohol  had  been  added  to  preserve  it  was  treated  with  a  fragment 
of  fresh  hide  for  24  hours ;  the  behaviour  of  the  liquid  to  ferric 
chloride  was  unchanged.  A  tincture  prepared  from  root  which  had 
previously  been  nearly  exhausted  with  water  was  next  tried  with 
ferric  chloride.  A  deep  brown  green  colour,  and,  if  sufficiently  con- 
centrated, a  precipitate  also,  resulted ;  on  diluting  with  water  the 
mixture  became  muddy  from  separation  of  resin  and  fat — with  alco- 
hol it  remained  perfectly  clear  and  did  not  change  colour.  The 
author  refers  the  colour  reactions  produced  with  ferric  chloride  or 
other  ferric  salts  to  gentianic  or  gentisic  acid,  and  believes  that  his 
results  show  the  absence  of  tannin  in  any  form. 

Examination  of  Buchu  Leaves.  Prof.  E.  S.  Wayne.  (Amer. 
Joum.  Pharm.,  1876, 19.)  According  to  the  statements  of  previous 
investigators  buchu  leaves  contain  a  small  quantity  of  a  volatile  oil 
from  which  a  camphor  can  be  separated  by  exposure  to  cold.  No 
other  proximate  principle  peculiar  to  the  drug  has  been  proved  to 
exist  in  it. 

The  author's  experiments  appear  to  indicate  that  the  volatile  oil 
of  buchu  contains  a  substance  capable  of  being  converted  into 
salicylic  acid.  This  substance  is  sparingly  soluble  in  cold,  but  freely 
in  boiling  water ;  the  solution  upon  cooling  becomes  turbid  from 
separation  of  oily  drops  which  gradually  assume  the  form  of  needle- 
shaped  crystals.  These  crystals  are  soluble  in  alcohol  and  ether. 
Their  aqueous  solution  produces  an  intense  blackish  blue  coloration 
with  ferric  chloride,  and  a  purplish  precipitate  with  silver  nitrate. 
The  author  believes  that  this  is  the  substance  which  in  one  of  his 
experiments  yielded  salicylic  acid,  though  he  did  not  succeed  in 
obtaining  this  acid  in  any  of  his  subsequent  experiments.  His  re- 
search is  being  continued. 

Notes  on  some  Medicinal  Plants  of  Greece.  Prof  X.  Landeret. 
(Amer.  Joum.  Pharm.  1876,  194.) 

Allium. — Garlic  was  used  in  ancient  times  for  culinary  and 
medicinal  purposes,  and  has  preserved  its  reputation  to  the  present 
day.  The  bulb,  '  ayAt'Se?,  was  originally  used  as  a  prophylactic 
against  witchcraft  and  enchantments,  and  god-fathers  attached  it  to 
the  bodies  of  babes  named  after  them.  The  species  of  allium  culti- 
vated in  oriental  countries  are  Allium  sativum,  A.  subhirsutum,  A. 
desceudens,  A.  Porrum,  A.  Schoenojprasum,  A.  Gepa  and  A.  Moly, 
the  latter  having  been  extensively  used  as  a  protection  against  the 
evil  influences  of  the  renowned  enchantress,  Circe.  The  onion  is 
largely  consumed  in  the  Orient ;  together  with  bread,  it  forms  the 
principal  nourishment  of  the  poorer  classes ;  and,  with  grapes,  to- 
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matoes,  olives,  and  wine,  it  constitutes  the  sustenance  of  thousands 
of  travellers  in  the  summer  time  from  morning  till  night. 

Asphodelus  racernosus  and  bulbosus  are  interesting  plants,  known 
from  the  remotest  time.  Being  found  in  cemeteries,  it  was  conse- 
crated to  Persephone  and  the  divinities  of  Hades.  Its  principal  use 
was  against  the  bites  of  venomous  insects,  snakes,  and  scorpions,  and 
in  inflammation  of  the  testicles.  A  very  strongly  adhesive  substance 
is  prepared  from  these  bulbs,  in  Turkey,  by  exsiccating  them 
thoroughly,  in  suitable  ovens,  when  they  acquire  the  glutinous 
properties  of  dextrin,  and  are  employed  as  paste  by  bookbinders  and 
hoemakers.  Pythagoras  called  the  plant  Havxpanov,  pancration,  a 
plant  governing  all,  or  possessing  all  properties.  This  name  was 
adopted  by  Linnaeus  for  Pancratium  maritimum,  which  grows  near 
the  sea  coast,  and  the  bulb  of  which  is  not  unfrequently  exported 
as  an  admixture  of  spuill ;  its  flowers  are  very  beautiful  and  have  a 
delicious  odour.  The  bulb  of  it  and  of  Scilla  maritima,  boiled  with 
honey,  are  esteemed  as  excellent  remedies  in  chronic  bronchitis  and 
pulmonary  consumption,  and  it  is  said  that  by  the  use  of  these  re- 
medies Pythagoras  had  extended  his  life  to  134  years.  The  name 
scilla,  not  squilla,  is  derived  from  the  Greek  verb  aiuWeiv,  because 
the  bulb  can  be  readily  divided  into  small  pieces  or  scales. 

Lagoecia  cuminoides  is  commonly  called  lagokoimitia,  or  hare's  bed 
(Xayoy,  hare),  because  the  young  hares  are  said  to  be  always  found 
hidden  under  this  plant,  which  is  esteemed  in  the  Orient  against 
nephritic  lithiasis. 

Dictamnus  creticus. — This  plant  is  indigenous  to  the  island  of 
Crete,  where  the  flowers  and  leaves  are  collected,  tied  up  in  small 
bundles,  and  sold  as  an  excellent  remedy  against  dysmenorrhcea 
and  amcenorrhcea  of  young  women.  In  ancient  times  it  enjoyed  a 
very  great  reputation  in  many  ailments  of  women,  and  it  is  to  be 
regretted  that  it,  like  many  other  useful  plants,  has  been  neglected 
in  modern  times  in  favour  of  others  not  possessing  the  same  virtues  ; 
but  it  is  still  employed  to  some  extent  as  a  reliable,  emmenagogue, 
together  with  the  well-known  and  highly  esteemed  Ruta  graveo- 
lens. 

Sonchus  oleraceus. — The  ancient  name  (sonchos)  of  this  plant  is 
derived  from  C<°yVK*€lv>  life-giving.  It  has  enjoyed  a  high  repute  for 
its  medicinal  properties  among  the  ancient  authors,  Theophras- 
tus,  Pliny,  Dioscorides,  etc.  "  Sonchus  quod  succum  salubrem 
fundit  qui  stomachi  rosiones  lenit  et  nutricibus  lac  augit."  For 
these  reasons,  the  plant  is  boiled  and  eaten  with  oil,  and  nursing 
women  apply  it  in  the  form  of  cataplasms,  with  the  view  of  aug- 
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meriting  the  secretion   of  milk.     The  plant  is  greatly  esteemed  in 
diseases  of  the  liver,  particularly  in  jaundice. 

Cicscuta  epilinum,  toad  flax,  is  a  parasitic  plant  found  upon 
Satureja  and  Thymus,  the  latter  of  which  is  frequently  completely 
covered  with  it.  It  occurs,  also,  often  upon  the  flax  Q^ivou),  whence 
is  derived  its  specific  name,  epilinon.  It  was  recommended  by 
Pliny  in  dropsical  affections,  in  which  it  is  still  employed,  also  in 
angina  and  gouty  complaints. 

Nerium  oleander. — This  beautiful  plant  is  called  in  Greece  rhodo- 
daphene  (from  *  podov,  rose,  and  Sat/)^,  laurel  or  bay),  or  rose  bay, 
and  picrodaphne  (m/cpos,  bitter),  or  bitter  bay ;  the  name  nerion, 
vfjpiov,  is  derived  from  vrjpos,  humid,  and  indicates  a  water-loving 
plant,  because  it  grows  in  moist  places.  When  taken  internally, 
the  extreme  bitterness  nearly  always  produces  nausea ;  but,  after 
long- continued  use,  it  has  been  found  to  be  of  some  value  in  epilepsy, 
by  reducing  considerably  the  frequency  of  the  paroxysms,  although 
not  effecting  a  complete  cure. 

Anagyris  fatida  is  a  leguminous  tree,  the  leaves  of  which  have 
purgative  properties,  and  are  employed  by  the  peasants  like  senna, 
under  the  name  of  pseudo-sinamiki,  false  senna  leaves.  When  the 
leaves  are  rubbed  between  the  fingers,  their  very  offensive  odour  is 
developed,  which  is  likewise  perceived  when  the  tree  is  shaken 
either  by  hand  or  by  the  wind.  This  is  the  origin  of  the  Greek 
proverb,  "  Avdy>jpiv  Rivets — prj  avayvpiv,"  which  has  been  in  use  from 
very  remote  times,  and  which  signifies  (Do  not  shake  the  anagyris), 
to  avoid  stirring  up  unpleasant  affairs  which  in  the  course  of  time 
have  been  forgotten.  The  fruit,  having  a  resemblance  to  beans,  they 
are  called  agriophaselo,  or  wild  beans,  in  the  island  of  Cyprus. 

Atractylis  gummifera,  by  the  ancient  Greeks  called  chamaileon, 
is  a  handsome,  thistle-like  plant,  yielding  an  exudation,  which  is 
collected  by  women  and  children,  and  sold  as  pseudo-mastich,  or 
acantho-mastich.  The  pieces,  consisting  of  agglutinated  tears,  are 
oblong  in  shape,  and  usually  about  two  inches  in  length  by  one  inch 
in  thickness.  Its  root  bears  some  resemblance  to  celery  and  parsnip, 
and  is  occasionally  mistaken  for  these  esculent  roots.  In  the  island 
of  Melos  four  children  were  poisoned  and  died  last  year  from  eating 
the  root  of  this  plant,  and  another  case  had  occurred,  a  few  years 
ago,  in  the  island  of  Mykonos. 

The  holy  plants  Verbenas. — Not  only  the  genus  which  at  present 
bears  that  name,  but  medicinal  plants  generally,  were  in  olden  times 
known  by  the  name  of  verbena,  i.e.,  ?epo  (Boravri,  hierobotane,  or  holy 
plants,  because  they  enjoyed  great  reputation  amongst  the  Greeks 
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and  Romans  against  execrations,  apparitions,  witchcraft,  and  other 
demoniacal  influences.  -  The  priests  using  these  plants  were  called 
verbenarii. 

Arum  dracunculus,  maculatum,  etc. — All  plants  which,  in  their 
flowers  or  roots,  either  by  colour  or  form,  have  some  resemblance  to 
a  snake  or  scorpion,  are  called  ophidochorton  (ocpis,  a  snake),  ophi- 
dobotanon,  or  skorpidochorton.  Such  plants  are  TLeliotr  opium 
birsutum,  Scolopendrum  officinale,  Lithospermum  apulum,  Echinum 
vulgare,  and  principally  Arum  dracunculus,  so  named  from  its  re- 
semblance in  colour  to  the  skin  of  some  serpents  and  the  tiger ;  its 
horrible  odour  resembles  that  of  the  cadavers  of  some  animals.  All 
the  above-named  plants  are  used  in  the  Orient  by  the  common 
people  as  a  prophylactic  as  well  as  a  cure  of  the  bites  of  venomous 
snakes  and  scorpions,  which,  in  Greece,  have  frequently  resulted  in 
death. 

Eruca  saliva  is  extensively  cultivated  in  oriental  countries  as  a 
potherb  and  salad.  The  seeds,  which  have  a  biting  flavour  when 
masticated — hence  the  name  from  epva>,  I  draw — are  collected  in 
Macedonia  and  often  exported  to  France,  where  they  are  probably 
used  as  an  admixture  to  white  mustard. 

Cataplasms  are  almost  universally  employed  in  all  oriental  coun- 
tries, and  are  popularly  resorted  to  as  the  beginning  of  the  treatment 
in  nearly  all  complaints.  The  principal  articles  used  for  this  purpose 
are  flax  seed  and  mallow  flowers,  okra  fruit  {Hibiscus  esculentus), 
Corinthian  raisins  and  figs ;  a  mixture  of  wax  and  honey  is  likewise 
frequently  used.  Against  the  bites  of  venomous  snakes  and  scor- 
pions, the  leaves  of  Solarium  Melongena,  called  meltsanes,  are  used 
.  in  the  form  of  cataplasms,  besides  the  various  parts  of  plauts  men- 
tioned above,  which  appear  to  be  used  mainly  on  the  principle  : 
Similia  similibus  curantur.  Cataplasms  are  often  made  with  wine, 
and  with  wine  must  and  milk. 

The  fever  plant,  therm ochorton,  in  the  times  of  Hippocrates  was 
the  lesser  centaury,  Erythrcea  centaurium,  which  is  still  used  with 
marked  success  in  the  chronic  fevers  of  oriental  countries  ;  it  is 
made  into  a  strong  decoction  together  with  the  leaves  of  the  olive 
tree.  The  name  of  the  plant  is  supposed  by  some  to  be  derived 
from  Keuravpos,  centaur,  while  others  refer  its  origin  to  the  words 
centum,  a  hundred,  and  aurum,  gold,  signifying  a  plant  worth  a 
hundred  gold  pieces. 

In  this  connection  it  may  be  stated  that  there  are  annually  con- 
sumed in  Greece  about  20,000  kilos,  and  in  all  the  oriental  countries 
over  500,000  kilos  of  sulphate  of  quinia. 
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The  Effects  of  Cuca,  or  Coca,  the  Leaves  of  Erythroxylon  Coca. 

Sir  R.  Ckristison.  {British  Medical  Journal,  April  29th,  1876.) 
The  author  gives  the  following  very  interesting  account  of  the  phy- 
siological action  of  coca  leaves,  as  experienced  by  himself: — 

"  I  had  first  to  ascertain  what  amount  of  exercise  was  required  to 
cause  very  thorough  and  permanent  fatigue.  At  the  same  time,  I 
made  such  observations  on  certain  of  the  functions  as  seemed  desir- 
able and  easily  practicable.  In  the  beginning  of  May,  under  a  day 
temperature  of  58°,  I  walked  fifteen  miles  in  four  stages  with  intervals 
of  half  an  hour,  at  four-mile  pace,  without  food  or  drink,  after  break- 
fast at  half-past  eight,  and  ending  with  a  stage  of  six  miles  at  half- 
past  five  in  the  afternoon.  I  had  great  difficulty  in  maintaining  my 
pace  through  weariness  towards  the  close,  and  was  as  effectually 
tired  out  as  I  remember  ever  to  have  been  in  my  life,  even  after 
thirty  miles  at  a  stretch  forty  or  fifty  years  before.  Perspiration 
was  profuse  during  every  stage,  particularly  the  last  of  all.  I  took 
the  urine  solids  every  two  hours,  and  found  a  decided  increase  of  the 
hourly  solids  during  the  forenoon's  exercise,  and  a  decrease  during 
the  evening's  rest  after  dinner.  The  pulse,  naturally  62  at  rest,  was 
110  on  my  arrival  at  home  ;  and  two  hours  later  it.  was  still  90.  I 
was  unfit  for  mental  work  in  the  evening,  but  slept  soundly  all  night, 
and  awoke  next  morning  somewhat  wearied  and  disinclined  for 
active  exercise,  although  otherwise  quite  well.  Two  days  afterwards 
I  repeated  this  experiment,  and  obtained  precisely  the  same  results, 
except  that  the  urine  solids  were  not  so  abundant  during  exercise 
as  before,  although  my  food  had  been  precisely  the  same. 

"Four  days  later,  with  precisely  the  same  dietary,  I  walked  sixteen 
miles  in  three  stages  of  four,  six,  and  six  miles,  with  one  interval  of 
half  an  hour,  and  a  second  of  an  hour  and  a  half.  During  the  last 
forty- five  minutes  of  the  second  rest  I  chewed  thoroughly  eighty 
grains  of  my  best  specimen  of  cuca,  reserving  forty  grains  more  for 
use  during  the  last  stage.  To  make  assurance  double  sure,  I  swal- 
lowed the  exhausted  fibre,  which  was  my  only  difficulty.  On  com- 
pleting the  previous  ten  miles,  I  was  fagged  enough  to  look  forward 
to  the  remaining  six  miles  with  considerable  reluctance.  I  did  not 
observe  any  sensible  effect  from  the  cuca  till  I  got  out  of  doors  and 
put  on  my  usual  pace  ;  when  at  once  I  was  surprised  to  find  that 
all  sense  of  weariness  had  entirely  fled,  and  that  I  could  proceed  not 
only  with  ease,  but  even  with  elasticity.  I  got  over  the  six  miles 
in  an  hour  and  a  half  without  difficulty,  found  it  easy  when  done  to 
get  up  a  four  and  a  half  mile  pace,  and  to  ascend  quickly  two  steps 
at  a  time  to  my  dressing-room,  two  floors  upstairs ;  in  short,  had  no 
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sense  of  fatigue  or  other  uneasiness  whatsoever.  During  the  last 
stage,  I  perspired  as  profusely  as  during  the  two  previous  walks. 
On  arrival  at  home,  the  pulse  was  90,  and  in  two  hours  had  fallen 
to  72  ;  the  excitement  of  the  circulation  being  thus  much  less,  and 
its  subsidence  more  rapid,  than  after  the  same  amount  of  exercise 
without  cuca.  The  urine  solids  hourly  were  much  the  same  while 
the  exercise  lasted  as  during  exercise  on  the  day  of  fifteen  miles' 
walking  without  cuca,  although  the  breakfast  dietary  was  precisely 
the  same.  During  the  evening's  rest,  the  urine  solids  were  almost 
the  same  as  during  the  preceding  period  of  exercise — a  fact  which 
is  capable  of  more  interpretations  than  one.  On  arriving  at  home 
before  dinner,  I  felt  neither  hunger  nor  thirst  after  complete  absti- 
nence from  food  and  drink  of  every  kind  for  nine  hours  ;  but  on 
dinner  appearing  in  half  an  hour,  ample  justice  was  done  to  it. 
Throughout  the  evening  I  was  alert,  and  free  from  all  drowsiness. 
Two  hours  of  restlessness  on  going  to  bed  I  ascribed  to  the  dose  of 
two  drams  being  rather  large ;  and  after  that  I  slept  soundly,  and 
awoke  in  the  morning  quite  refreshed  and  free  from  all  sense  of 
fatigue,  and  from  all  other  uneasiness.  Another  effect,  not  unworthy 
of  notice,  was  that  a  tenderness  of  the  eyes,  which  for  some  years 
has  rendered  continuous  reading  a  somewhat  painful  effort,  was 
very  much  mitigated  during  all  the  evening. 

"  I  reserved  what  remained  of  my  good  specimen  of  cuca  for  fur- 
ther trial  during  my  autumn  holidays  in  the  country.  On  Septem- 
ber 15th,  while  residing  at  St.  Fillans,  on  Loch  Earn,  I  ascended 
Ben  Vorlich.  The  mountain  is  3224  feet  above  the  sea,  and  2900 
feet  above  the  highway  on  the  loch  side.  The  ascent  is,  for  the 
most  part  easy,  over  first  a  rugged  footpath,  and  then  through  short 
heather  and  short  deep  grass ;  but  the  final  dome  of  700  feet  is  very 
steep,  and  half  of  it  among  blocks  and  slabs  of  mica-slate,  the  abode  of 
a  few  ptarmigan,  of  which  a  small  covey  was  sprung  in  crossing  the 
stony  part.  On  the  whole,  no  Highland  mountain  of  the  same  height 
is  more  easily  ascended.  The  temperature  at  the  side  of  the  lake  was 
62° ;  on  the  summit,  52°.  In  consequence  of  misdirection,  I  had  to 
descend  an  intervening  slope  on  the  way,  so  that  the  whole  ascent 
was  3000  feet  perpendicular.  I  took  two  hours  and  a  half  to  reach 
the  summit,  and  was  so  fatigued  near  the  close,  that  it  required 
considerable  determination  to  persevere  during  the  last  300  feet.  I 
was  richly  rewarded,  however,  by  an  extremely  clear  atmosphere, 
and  a  magnificent  mountainous  panorama,  of  which  the  grandest 
object  was  Ben  Nevis,  forty  miles  off,  shown  quite  apart  from  other 
mountains,  and  presenting  the  whole  of  its  great  precipice  edgeways 
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to  the  eve.  My  companions,  who,  as  well  as  I,  were  provided  with 
an  excellent  luncheon,  soon  disposed  of  it  satisfactorily ;  but  I  con- 
tented myself  with  chewing  two- thirds  of  one  dram  of  cuca  leaves. 
We  spent  three-quarters  of  an  hour  at  the  top,  during  which  I  looked 
forward  to  the  descent  with  no  little  distrust.  On  rising  to  com- 
mence it,  however,  although  I  had  not  previously  experienced  any 
sensible  change,  I  at  once  felt  that  all  fatigue  was  gone,  and  I  went 
down  the  long  descent  with  an  ease  like  that  which  I  used  to  enjoy 
in  my  mountainous  rambles  in  my  youth.  At  the  bottom,  I  was 
neither  weary,  nor  hungry,  nor  thirsty,  and  felt  as  if  I  could  easily 
walk  home  four  miles  ;  but  that  was  unnecessary.  An  arriving  home 
at  five  o'clock,  I  still  felt  no  fatigue,  hunger,  or  thirst.  At  six,  how- 
ever, I  made  a  very  good  dinner.  During  the  subsequent  evening, 
I  was  disposed  to  be  busy,  and  not  drowsy  ;  and  sound  sleep  during 
the  night  left  me  in  the  morning  refreshed  and  ready  for  another 
day's  exercise.  I  had  taken  neither  food  nor  drink  of  any  kind 
after  breakfasting  at  half-past  eight  in  the  morning,  but  I  continued 
to  chew  my  cuca  till  I  finished  the  sixty  grains  when  half-way  down 
the  mountain.  I  had  not  with  me  in  the  country  any  apparatus  for 
observations  on  the  renal  secretion. 

"Eight  days  afterwards,  I  repeated  the  experiment,  but  used  ninety 
grains  of  cuca.  Being  better  acquainted  with  the  way,  no  ground 
was  lost  by  any  intervening  descent,  so  that  the  perpendicular  height 
to  be  reached  from  the  highway  was  2900  feet.  I  took  two  hours 
and  a  quarter  to  ascend,  and  on  reaching  the  summit  was  ex- 
tremely fatigued.  The  weather  had  changed,  so  that  the  tempera- 
ture 51°  at  the  loch  side,  was  41°  at  the  top.  A  moderate  breeze 
consequently  caused  so  much  chilliness  that  my  party  were  glad  to 
redescend  in  half  an  hour,  by  which  time  I  had  consumed  two-thirds 
of  the  cuca,  taking,  as  formerly,  neither  food  nor  drink.  The  effects 
were  precisely  the  same,  perhaps  even  more  complete,  for  I  easily 
made  the  descent  without  a  halt  in  an  hour  and  a  quarter,  covering 
at  least  four  miles  of  rugged  ground  ;  and  I  walked  homewards  two 
miles  of  a  smooth  level  road  to  meet  my  carriage.  I  then  felt  tired, 
because  nearly  three  hours  had  elapsed  since  I  consumed  the  cuca, 
and  in  that  time  the  Peruvians  find  it  necessary  to  renew  their  re- 
storative. But  there  was  no  more  cuca  left,  and  I  was  tempted  to 
substitute  a  draught  of  excellent  porter.  I  suppose  this  indulgence 
led  on  to  the  unusual  allowance  of  four  glasses  of  wine  during  din- 
ner, instead  of  one  or  none  ;  and  the  two  errors  together,  with  pos- 
sibly some  discordance  between  cuca  and  alcohol,  were  the  probable 
cause  of  a  restless  feverish  slumber  during  the  early  part  of  the 
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night ;  but  quiet  sleep  succeeded,  and  I  awoke  quite  refreshed  and 
active  next  morning. 

"  One  of  my  sons,  who  accompanied  me  on  both  occasions,  used 
cuca  the  first  time,  but  also  took  luncheon  on  the  summit.  Though 
not  in  good  condition  for  such  work,  he  made  it  out  without  fatigue  ; 
and  on  the  second  occasion,  when  there  was  no  more  cuca  to  give 
him,  he  felt  decidedly  the  want  of  it  when  he  reached  the  highway 
at  the  foot  of  the  mountain. 

"These  trials  have  been  described  particularly,  because  I  feel  that 
without  details,  the  general  results,  which  may  now  be  summarized, 
would  scarcely  carry  conviction  with  them.  These  are  the  following. 
The  chewing  of  cuca  removes  extreme  fatigue,  and  prevents  it.  Hun- 
ger and  thirst  are  suspended  ;  but  eventually  appetite  and  digestion 
are  unaffected.  No  injury  whatever  is  sustained  at  the  time  or  subse- 
quently in  occasional  trials  ;  but  I  can  say  nothing  of  what  may  or 
may  not  happen  if  it  be  used  habitually.  From  sixty  to  ninety 
grains  are  sufficient  for  one  trial ;  but  some  persons  either  require 
more,  or  are  constitutionally  proof  against  its  restorative  action.  It 
has  no  effect  on  the  mental  faculties,  so  far  as  my  own  trials  and 
and  other  observations  go,  except  liberating  them  from  the  dulness 
and  drowsiness  which  follow  great  bodily  fatigue.  I  do  not  yet 
know  its  effect  on.  mental  fatigue  purely.  As  to  the  several  func- 
tions, it  reduces  the  effect  of  severe  protracted  exercise  in  accele- 
rating the  pulse.  It  increases  the  saliva,  which,  however,  may  be 
no  more  than  the  effect  of  mastication.  It  does  not  diminish  the 
perspiration,  so  far  as  I  can  judge.  It  probably  lessens  the  hourly 
secretion  of  urine  solids.  On  this  point  I  cannot  yet  speak  with 
any  confidence,  because  it  appears  to  me  that  the  investigation  of 
the  action  of  paratriptics,  or  those  substances  which  seem  to  lessen 
the  wear  and  tear  of  the  textures  of  the  body  in  the  exercise  of  their 
several  functions,  involves  considerations  and  precautions  which 
have  escaped  the  attention  of  experimentalists  on  this  interesting 
question,  and  which  my  own  experiments  hitherto  have  not  taken 
completely  into  account. 

"  I  have  made  no  trials  of  the  influence  of  cuca  on  disease,  or  the 
consequences  of  disease.  Some  notices  in  the  journals  on  this  sub- 
ject show  that  it  is  attracting  attention  ;  but,  so  far  as  I  see,  it  is  a 
difficult  one,  and  may  prove  extensive,  and  therefore  it  ought  to  fall 
into  the  hands  of  some  able  inquirer,  who  will  be  in  no  hurry  to 
rush  into  print.  I  have  been  asked  by  correspondents  in  the  south 
of  England  if  cuca  will  do  good  to  a  weak  heart,  to  an  old  paralysis, 
to  the  feebleness  of  advancing  age,  etc.     My.  reply  has  been,  that  I 
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know  nothing  of  all  this,  and  that  no  one  should  use  it  medicinally, 
but  under  the  advice  and  observation  of  his  medical  attendant. 

"A  more  convenient  form  for  use  than  that  of  a  quid  is  very  desir- 
able. M.  Laumaille,  who  rode,  or  on  very  bad  roads  led,  his  bicycle 
760  miles  from  Paris  to  Vienna,  in  little  more  than  twelve  days,  in 
the  month  of  October,  carried  with  him,  as  part  of  his  scanty  bag- 
gage, 'a  small  supply  of  the  liqueur  de  coca,  an  Indian  tonic,  by 
which  he  was  always  able  to  assuage  the  sudden  and  painful  hunger 
which  sometimes  accompanies  continued  exertion.'  Unfortunately, 
he  gives  us  too  little  of  his  experience  with  it ;  but  he  observes  that, 
when  about  sixty  miles  from  Vienna,  '  continuing  his  way  along  a 
road  of  fluid  mire,  fatigue  and  sleep  at  length  told  upon  him,  but 
the  marvellous  liqueur  de  coca  again  supported  him  and  gave  him 
strength.'  I  have  made  by  rule  of  thumb  a  very  palatable  liqueur, 
with  only  a  fourth  of  rectified  spirit,  and  containing  in  half  an  ounce 
the  soluble  part  of  sixty  grains  of  leaves,  but  I  have  not  yet  tested 
its  virtue.  Pharmaceutical  chemists,  however,  will  soon  solve  this 
problem,  and,  it  may  be  hoped,  without  looking  for  a  patent." 

The  author  also  reports  the  results  of  his  experiments  on  the  urinary 
secretion.  During  their  performance  he  observed  the  utmost  regu- 
larity and  uniformity  as  regards  food  and  drink.  The  results  are 
tabulated  as  follows  :  (1)  nearly  at  rest ;  (2)  under  hard  exercise ;  (3) 
under  the  same  hard  exercise  with  the  aid  of  coca. 


Hourly  Solids  of  the  Urine  under 

Rest. 

Exercise. 

Exercise  with  Cuca. 

8£  a.m.  to  If)'  a.m. 

27-1  grs. 

40*1   grs.  3   miles 

32-6  grs.  4  miles 

101  a.m.  to  12|  p.m. 

317     „ 

400     „      3       ,, 

32-5    „    6     „ 

121  p.m.  to  2i     „ 

32-9     „ 

407     „     3       „ 

I  oo.q    »>  rest  and  cuca. 
5             ,,6  and  cuca. 

8*     „    to  4J      ,, 

30-8     „ 

28-6     „      6       „ 

4. J     „    to  11      „ 

29-0     „ 

32-0     „      rest 

33-5    „    rest. 

11       ,,    to  4  a.m. 

30-7     „ 

36-0     „      sleep 

39*5    ,,    sleep  disturbed. 

4  a.m.  to  8  .a.m 

33-3     „ 

32  0     ,,      sleep 

27*1    ,,    sound  sleep. 

Report  on  the  Properties  of  the  Coca  Leaf.  G-.  F.  Dowdeswell. 
(The  Lancet,  May  6,  1876.)  The  author's  observations  on  the 
action  and  properties  of  coca  leaves  differ  essentially  from  those  of 
Sir  R.  Christison,  as  will  be  seen  from  the  following  extract  of  his 
report : — 

It  was  purposed,  in  the  first  place,  to  observe  the  effect  of  the 
drug  on  the  pulse,  on  the  temperature  of  the  body,  and  particularly 
on  the  secretion  of  urea,  which  it  had  been  asserted  to  diminish  ; 
these  objective  facts  being  regarded  as  far  more  reliable  and  con- 


238  YEAR-BOOK   OF    PHARMACY. 

elusive  in  every  way  than  statements  as  to  mere  subjective  effects, 
which  are  always  open  to  the  objection  that  they  exist  only  in 
imagination,  and  can  neither  be  demonstrated  nor  disproved.  More- 
over, the  assertion  of  its  observed  effects  was  so  positive  that  no 
doubt  was  felt  as  to  obtaining  decisive  results.  A  series  of  pre- 
liminary observations  was  therefore  made  to  ascertain  the  normal 
state  of  the  system,  in  the  writer's  own  person,  in  the  above-named 
particulars.  The  temperature  was  observed  by  placing  under  the 
tongue,  for  three  minutes  or  upwards,  one  of  Casella's  clinical  ther- 
mometers. The  pulse  was  taken  always  in  the  same  position. 
Tracings  of  the  arterial  pressure  were  frequently  obtained  by  a 
Marey's  sphygmograph  of  Mahomed's  construction — an  excellent 
instrument,  kindly  lent  by  Dr.  Ringer  for  the  purpose.  The 
amount  of  exercise  taken  was  recorded,  as  nearly  as  possible,  daily. 
The  amount  of  food  ingested  during  the  period,  solid  and  liquid, 
was  very  similar  in  all  respects.  The  whole  of  the  urine  passed 
during  the  twenty-four  hours  was  collected,  from  9  a.m.  till  9  a.m. 
the  following  day,  the  whole  being  mixed  together,  and  examined 
an  hour  or  two  afterwards.  It  was  tested  for  albumen,  and  for  sugar 
by  Fehling's  process,  and  the  urea  was  estimated  by  the  simple  and 
convenient  method  of  Dr.  Russell.  The  reaction  of  the  urine  was 
acid  throughout  both  series  of  observations :  its  physical  characters 
were  tolerably  constant,  the  deposit  of  amorphous  lithates  obviously 
depending  upon  increased  exercise. 

The  next  step  was  to  procure  a  supply  of  the  drug  and  obtain 
preparations  of  it.  Several  parcels  were  procured  from  different 
sources ;  these  varied  greatly  in  their  characters  and  quality,  the 
majority  having  lost  their  colour  and  the  characteristic  aroma  of  the 
leaf;  consequently  they  were  as  inert  as  so  much  weather-beaten 
old  hay  would  be.  The  experiments  with  them  may  therefore  be 
omitted  altogether.  A  parcel,  however,  was  subsequently  obtained, 
which  was  stated  to  have  reached  this  country  only  a  few  weeks 
since,  the  characters  of  which  were  markedly  different  from  the 
previous  samples;  the  bouquet  described  by  Dr.  Weddell  and  other 
travellers  as  characteristic  of  the  leaves  while  fresh,  being  evident 
when  they  were  crushed,  and  the  taste  when  chewed  with  lime 
being  peculiar  and  distinctly  different  from  that  of  previous  sam- 
ples ;  this  odour  was  aromatic,  with  a  certain  resemblance  to  that  of 
fresh  pepper.  The  flavour  of  the  extract  and  infusion,  too,  differed 
from  that  of  former  samples,  being  agreeable  and  aromatic,  with 
only  a  slight  bitterness,  that  of  the  former  parcels  being  only  bitter, 
disagreeable,  and  almost  identical  with  that  of  senna  leaves,  but 
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milder.  The  greater  portion  of  the  experiments  recorded  were  made 
with  this  sample,  the  leaf  of  which  was  small  and  delicate ;  bat 
subsequently  another  parcel  was  met  with  of  still  different  characters, 
ami  having  another  and  much  stronger  aroma.  The  leaf  of  this  was 
much  longer  and  broader  than  the  others,  answering  more  to  the 
character  of  E.  ohtusum  before  mentioned;  the  colour  too  was 
infinitely  better  preserved  than  any  of  the  former,  being  not  only  a 
decided,  but  in  some  almost  a  bright  green;  they  were  moreover 
adherent  together  in  compact  masses,  as  they  are  said  to  be  packed 
in  the  cestos,  and  so  more  likely  to  preserve  their  properties,  instead 
of  separate  and  loose  as  all  others  had  been. 

In  these  experiments  the  leaves  were  both  swallowed  in  the  pills 
with  lime,  chewed  with  the  same,  taken  as  infusion,  and  as  extract, 
all  which  were  prepared  by  Mr.  Gerrard,  of  University  College 
Hospital,  who  has  taken  mnch  interest  in  the  subject,  and  who  has 
also  very  successfully  obtained  the  alkaloid,  and  the  volatile  con- 
stituent of  the  leaf,  and  is  still  continuing  an  investigation  of  its 
pharmaceutical  properties.  .  .  .  The  extract  was  prepared  by 
different  methods,  generally  by  macerating  with  milk  of  lime,  and 
exhausting  with  alcohol,  which  was  then  entirely  eliminated  at  a 
low  temperature.  The  effect  of  the  lime  is  probably  to  neutralise 
the  coca-tannic  acid,  and  by  this  method  the  volatile  principle  in 
which  the  peculiar  aroma  consists  is  preserved ;  and  as  all  accounts 
agree  in  stating  that  when  this  aroma  is  lost,  with  it  is  lost  its 
efficacy,  it  appears  that  the  active  principle,  in  part  at  least,  resides 
in  the  volatile  constituent.  For  this  reason  an  extract  prepared  in 
the  above  manner  was  preferred  to  the  mere  alkaloid. 

The  results  in  the  various  trials  are  set  out  in  tabular  form  in  the 
original  paper,  and  concerning  them  Mr.  Dowdeswell  remarks  : — 

These  results,  as  far  as  they  go,  are  negative,  as  many  most  com- 
petent to  judge  concluded  that  they  would  be ;  but  contrary  to  the 
expectations  of  the  writer,  formed  from  published  statements.  It 
has  been  taken  in  all  forms,  solid  and  liquid,  hot  and  cold,  at  all 
hours  from  7  o'clock  in  the  morning  till  1  or  2  o'clock  at  night, 
fasting  and  after  eating.  In  the  course  of  a  month  nearly  one 
pound  of  the  leaves  altogether  has  been  consumed,  but  without  pro- 
ducing any  decided  effect ;  it  has  not  affected  the  pupil  nor  the  state 
of  the  skin :  it  has  caused  neither  drowsiness  nor  sleeplessness ; 
assuredly  it  has  occasioned  none  of  those  subjective  effects  so  fervidly 
described  and  ascribed  to  it  by  others — not  the  slightest  excitement, 
nor  even  the  feeling  of  buoyancy  and  exhilaration  which  is  ex- 
perienced from  mountain  air,  or  a  draught  of  spring  water.     This 
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examination  was  commenced  in  the  expectation  that  the  drug  would 
prove  important  and  interesting  physiologically,  and  perhaps  valu- 
able as  a  therapeutical  agent.  This  expectation  has  been  dis- 
appointed. Without  asserting  that  it  is  positively  inert,  it  is  con- 
cluded from  these  experiments  that  its  action  is  so  slight  as  to  pre- 
clude the  idea  of  its  having  any  value  either  therapeutically  or 
popularly ;  and  it  is  the  belief  of  the  writer,  from  observation  upon 
the  effect  upon  the  pulse,  etc.,  of  tea,  milk-and-water,  and  even  plain 
water,  hot,  tepid,  and  cold,  that  such  things  may,  at  slightly  different 
temperatures,  produce  a  more  decided  effect  than  even  large  doses 
of  coca  if  taken  at  about  the  temperature  of  the  body.  What  its 
physiological  action  may  be,  particularly  on  the  lower  animals,  in 
highly  concentrated  doses,  as  of  the  alkaloid  or  the  distillate,  is 
another  question,  as  it  is  whether  the  subjective  effects  which  have 
been  asserted  may  not  offer  a  question  of  curious  nervous  idiosyn- 
crasies. 

Damiana.  (Pharm.  Journ.,  3rd  series,  vi.,  423  and  581.)  "  Da- 
miana "  is  the  name  of  a  new  drug  recently  introduced  into  the 
United  States  from  Mexico.  It  is  said  to  consist  of  the  stems  and 
leaves  of  an  unnamed  plant.  The  leaves  are  described  as  "  small, 
pale  green  in  colour,  with  a  large  central  midrib,  the  under  side  of 
which  is  of  a  pale  yellow  colour."  The  stems  are  small,  woody, 
yellow  and  brownish  in  appearance,  and  covered  with  a  fragrant 
gum.  The  mixed  stems  and  leaves  present  an  appearance  similar  to 
that  of  Coptis  trifolia,  and  have  a  marked  aromatic  odour  and 
peculiar  pungent  taste,  resembling  that  of  many  Labiatse.  The  drug 
is  reported  to  be  a  powerful  nervous  stimulant  and  aphrodisiac, 
with  the  advantage  over  strychnine  and  phosphorus  that  it  is  not 
poisonous. 

At  a  recent  meeting  of  the  New  York  Alumni  Association  of  the 
Philadelphia  College  of  Pharmacy,  Mr.  Wellcome  read  a  paper  on 
damiana,  presenting  specimens  of  the  leaves  and  fluid  extract 
received  from  Washington;  also  a  specimen  received  from  San 
Francisco,  and  three  specimens  obtained  in  the  New  York  market. 
He  stated  that  the  specimens  from  the  three  different  sources  were 
from  distinctly  different  plants. 

That  obtained  from  Washington  (Fig.  1),  is  a  smooth,  dark  green, 
broadly  lanceolate,  dentate  leaf,  usually  having  six  teeth  on  each 
side,  heavy  mid-rib  and  ribs  extending  to  the  point  of  the  teeth, 
from  two  to  five  lines  in  width,  and  from  six  to  twelve  in  length ; 
the  stem  is  red  and  woody,  and  the  leaves  give  a  minty  flavour  when 
chewed,  which  is  fully  represented  in  the  fluid  extract. 
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The  San  Francisco  damiana,  which  also  claims  to  be  derived  from 
Mexico  (Fig.  2),  is  a  light  green  obovate,  deeply  toothed  leaf,  having 
three  and  occasionally  four  teeth  on  each  side,  with  a  heavy  mid-rib, 
and  branching  ribs  extending  to  the  edge.  The  surface  is  rough, 
and  both  sides  are  covered  with  short  white  hairs ;  it  is  from  two  to 
five  lines  in  width  and  five  to  eight  in  length.  Its  flavour,  when 
chewed,  reminds  of  figs ;  the  stem  is  very  woody,  and  near  the  apex 
it  is  quite  hairy. 

The  three  specimens  found  in  the  New  York  market  (Fig.  3),  are 
identical.  This  leaf  is  light-green,  lanceolate,  with  three  teeth  on 
each  side,  which  terminate  with  hard,  sharp  points  ;  it  has  a  distinct 
mid-rib,  and  is  rather  indistinctly  veined,  is  from  one  and  a  half  to 
three  lines  in  width  and  four  to  ten  in  length  ;  is  is  quite  thick,  and 
has  a  rough  surface  with  occasional  black  dots.  To  the  naked  eye 
the  leaf  appears  to  be  covered  with  shining  scales,  which  under  the 


Fig.  1. 


Fig.  3. 


Fig.  2. 

(The  full  size.) 

glass  appear  as  minute  resin-like  globules.  This  is  the  only  speci- 
men accompanied  by  flowers.  They  are  compound,  with  yellow 
florets  and  white  pappus,  the  stem  is  wttody,  with  green  epidermis, 
and  covered  with  a  resinous  secretion.  This  feature  calls  to  mind 
the  statement  of  Dr.  Caldwell,  that  the  stem  was  covered  with  a 
gum  of  peculiar  fragrance ;  although  this  cannot  be  called  fragrant, 
it  has  a  distinct  balsamic  odour  and  taste.  A  considerable  quantity 
of  this  variety  was  brought  into  the  New  York  market,  and  has 
found  ready  sales ;  what  is  yet  to  be  determined  is,  which  is  the  true 

Mr.  E.  M.  Holmes,  who  received  some  samples  of  three  varieties  of 
damiana  from  Professor  Bedford,  of  New  York,  states  that  he  was 
struck  with  the  similarity  of  the  San  Francisco  variety  to  the  leaves 
of  a  drug  which  a  few  weeks  previously  had  been  placed  in  his 
hands  for  examination  by  Messrs.   Allen    &   Hanbury.      On  com- 
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parison  the  two  proved  to  be  identical  in  taste  and  botanical 
characters.  The  chest  containing  this  drug  formerly  belonged  to 
the  late  lamented  Daniel  Hanbury,  and  is  probably  the  one  alluded 
to  in  the  Pharmaceutical  Journal  of  December  18th,  1875,  by  Mr. 
A.  Mcintosh,  of  Rothesay,  as  having  been  brought  over  from  South 
California  by  Captain  Hugo  Miiller,  of  Copenhagen. 

The  small  specimens  of  the  San  Francisco  damiana  received  from 
Professor  Bedford  contained  no  flowers.  In  the  chest  belonging  to 
Messrs.  Allen  &  Hanbury,  however,  two  flowering  stems  were  met 
with,  the  flowers  of  which  on  being  dissected  presented  the  follow- 
ing characters : — Flowers  sessile,  about  half  an  inch  long,  solitary  in 
the  axils  of  the  leaves  at  the  apex  of  the  stem ;  bracts  two,  lanceolate, 
concave,  hairy  externally,  glabrous  within;  calyx  monosepalous, 
with  a  short  tube  attached  to  the  calyx,  pale,  obovate,  unguiculate, 
and  with  five  oblong  acute  teeth,  hairy  externally  ;  petals  five,  reddish 
forked  veins ;  stamens  five,  opposite  the  sepals,  filaments  subulate, 
flat  and  winged,  anthers  innate,  two  celled,  apiculate ;  ovary  hairy, 
with  three  distinct  styles  longer  than  the  stamens ;  stigmas  toothed ; 
placentation  apparently  parietal.  The  young  state  of  the  flower 
examined  did  not  permit  me  to  ascertain  with  certainty  either  the 
placentation,  the  character  of  the  petals,  whether  erect  or  spreading, 
or  their  original  colour. 

The  above  characters  show  that  the  plant  must  certainly  belong 
to  the  genus  Turnera,  of  the  natural  order  Turneracece.  The  species 
which  it  most  nearly  approaches  in  appearance  is  Turnera  micro- 
phylla,  D.C.  From  this  species  it  differs  in  the  branches  being  very 
erect  and  in  the  leaves  being  downy  on  the  upper  surface,  those  of 
T.  microphylla  being  glabrous ;  the  bracts  also  differ  in  shape,  and 
the  plant  has  not  the  taste  of  damiana.  The  family  of  Turneracece 
does  not  appear  to  have  yet  been  thoroughly  examined,  and  there 
are  probably  many  species  as  yet  unnamed,  of  which  this  kind  of 
damiana  is  probably  one.  Messrs.  Allen  &  Hanbury's  specimen 
shows  that  the  plant  is  from  two  to  three  feet  high,  much  branched, 
the  stem  being  woody  and  suffruticose.  and  the  branches  erect  from 
a  curved  base,  cylindrical,  with  a  smooth  reddish  brown  bark,  the 
branches  all  being  downy  towards  the  apex.  Since  the  leaves  readily 
fall  off,  the  dried  stems  bear  some  resemblance  to  broom  tops,  except 
in  colour.  The  leaves  are  alternately  arranged  on  the  stem  and  are 
hairy  on  both  sides,  the  under  surface  being  most  so.  The  root  is 
nearly  half  an  inch  in  diameter,  yellowish  white,  long  and  tapering 
and  unbranched,  the  bark  of  the  root  being  remarkably  soft  and 
spongy. 
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Helmick's  damiana  (Fig.  1)  differs  only  in  the  leaves  being  smooth 
instead  of  hairy,  and  is  probably  only  a  glabrous  yariety  of  the  same 
species  of  Turnera.     It  resembles  the  above  in  taste,  and  the  leaf 
if  held  up  before  a  strong  light  is  seen  to  be  veined  in  exactly  the 
same  manner,  although  in  the  San  Francisco  variety  the  veins  do  not 
appear  quite  so  distinct,  owing  to  the  hairiness  of  the  leaves.     It  is 
this  fact  which  has  probably  led  to  the  incorrect  figuring  of  the 
course  of  the  veins  in  fig  2.     The  number  of  serratures  on  each  side 
of  the  leaf  varies  with  its  size  and  affords  no  distinctive  character. 
The  other  variety  of  damiana  is   undoubtedly  a  composite  plant 
which,  by  comparison  with  specimens  in  the  Herbaria  of  Kew  and 
the  British  Museum,  and  by  the  assistance  kiudly  rendered  me  in 
those  institutions,  I  have  been  enabled  to  decide  is,  without  doubt, 
Aplopappus  discoideus,  D.C.  (the  genus  is  now  called  Kaplopappus) . 
The  leaves  are  readily  distinguished  from  the  other  varieties  of 
damiana  by  their  glaucous  hue,  rigid  character,  and  their  sage-like 
taste.     Both  the  upper  and  under  surface  of  the  leaf  are  covered 
with  numerous  resinous-looking  points  or  glands.     The  surface  of 
the  leaf  is  also  rugose,  like  that  of  argel  leaves.    The  flowerheads  are 
mixed  in  considerable  quantities  with  the  leaves,  and  thus  render  it 
easy  to  distinguish  this  drug    from   the   foregoing  kinds.     These 
flowerheads  somewhat  resemble  in  appearance  those  of  the  common 
English   plant    Conyza  squarrosa,    both  in  the    appearance    of   the 
phyllaries  and  in  having  no  radial  florets. 

Rhubarb.  Prof.  F.  A.  Fliickiger.  (Neues  Bepertor.  fur 
Pit  arm.,  xxv.,  1  ;  Pharm.  Journ. ,  3rd  series,  vi.,  861.)  The  author  has 
had  an  opportunity  of  comparing  a  root  of  B.  officinale  grown  by  him- 
self with  one  from  the  garden  of  the  Paris  School  of  Pharmacy,  sup- 
plied by  Professor  Planchon,  and  one  obtained  by  Messrs.  Usher,  and 
treated  and  dried  in  the  same  way  as  their  rhubarb  for  the  market 
is  usually  prepared.  After  this  comparison  Professor  Fliickiger  is 
able  to  say  that  the  root  of  B.  officinale  undoubtedly  bears  the  char- 
acters of  true  Chinese  rhubarb,  and  he  thinks  that  with  suitable 
treatment  it  would  yield  a  product  identical  in  external  appearance. 
The  first  epidermis  of  the  subterranean  portion  of  B.  officinale  is 
remarkable  for  a  very  bright  brown  red  colour  ;  the  roots  of  other 
species,  at  any  rate  those  of  j  B.  rhaponticum  and  B.  emodi,  are  only 
yellowish  or  yellow  brown.  But  what  still  more  distinguishes  B. 
ale  is  the  strong  development  of  the  root-stock,  a  large  part  of 
which  occasionally  projects  conically  from  the  ground  and  is  pro- 
vided with  not  very  numerous  secondary  roots  of  the  thickness  of  a 
finger.     Only  the  root-stock  approaches  the  marbled  structure  of 
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the  true  rhubarb  ;  the  secondary  roots  show  the  ordinary  regular 
structure  of  this  ^ind  of  axis  and  no  trace  of  the  star-like  spots  or 
knots  which  give  the  drug  its  special  appearance. 

Dr.  Schmitz,  of  Halle,  was  the  first  to  point  out  the  signification 
of  these  knots,  and  to  show  that  the  officinal  rhubarb  is  a  root  stock, 
which  for  one  year  grows  as  a  tuberous  thickened  short  stem,  pro- 
ducing a  flower  stalk  that  dies  off  completely  and  that  on  this  short 
stem  appear  numerous  lateral  buds  that  grow  in  a  similar  manner 
to  the  stem  from  which  they  are  produced.  The  ;  knots,  however, 
which  Dr.  Schmitz  looks  upon  as  starting  from  the  medulla,  appear, 
Professor  Fliickiger  thinks,  to  be  related  to  the  vascular  bundles  of 
the  leaf.  In  consequence  of  the  close  arrangement  of  the  leaves 
round  the  root  stock  the  irregular  net-like  interwoven  fibres  stand 
very  close  together,  so  that  a  transverse  section  at  the  base  of  the 
leaf-stalks  also  gives  the  characteristic  circular  distribution  of  the 
knots.  The  fibres  increase  in  thickness  independently,  the  inner 
portion  of  each  separate  knot  consisting  of  parenchyma,  which  be- 
haves as  bark  tissue,  and  is  surrounded  by  a  cambium  ring.  Out- 
side the  latter  the  fibre  has  the  character  of  the  woody  portion 
(xylem)  to  the  extent  that  well  perfected  vessels  appear  in  it. 

The  knots  are,  however,  by  no  means  peculiar  to  the  true  officinal 
rhubarb,  as  they  appear  also  in  the  so-called  European  rhubarbs. 
But  there  is  this  very  great  difference,  that  they  are  to  be  found 
much  more  plentifully  and  in  a  dense  though  irregularly  arranged 
zone  in  the  true  officinal  drug  as  well  as  in  the  root  stock  of  Rheum 
officinale.  But  a  small  number  of  isolated  knots  occur  not  unfre- 
quently  in  the  French  or  English  rhubarbs.  This  fact  led  Schmitz 
to  say  that  the  root  stock  of  R.  emodi,  Wallich,  also  possesses  the 
characteristic  markings  of  true  Chinese  rhubarb,  a  statement  that 
the  author  thinks  needs  limitation.  Especially  a  remark  connected 
with  this,  that  probably  a  portion  of  the  Himalaya  rhubarb  obtained 
in  the  country  of  B.  emodi,  might  be  derived  from  that  plant,  is, 
Professor  Fliickiger  thinks,  put  beyond  consideration  by  the  fact 
that  no  Himalayan  rhubarb  occurs  in  European  commerce.  After 
careful  consideration  of  the  English  and  Indian  markets,  Fliickiger 
and  Hanbury  felt  bound  not  to  perpetuate  the  name  "  Himalayan 
rhubarb  "  in  their  Pharmacographia.  Together  with  innumerable 
other  drugs,  probably  the  roots  of  R.  emodi  and  other  nearly  allied 
species,  which  grow  in  the  Himalayas  and  Thibet,  are  to  be  met 
with  in  the  Indian  bazaars,  and  once  a  couple  of  chests  of  such 
Himalayan  rhubarb  strayed  to  England.  These,  however,  as  well 
as  authentic  pieces  of  the  root  which  were  supplied  by  Wallich  him- 
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self,  were  deficient  in  the  characters  of  true  rhubarb.  Practically, 
therefore,  we  have  no  varieties  of  rhubarb  from  the  Himalayas. 
The  brothers  Schlagintweit,  in  their  journey  through  the  western 
part  of  the  Himalayas,  met  with  Rheum  emodi,  R.  moorcroftianum, 
Wall.,  and  R.  australe,  Don.,  bat  not  with  the  collection  or  cultiva- 
tion of  true  rhubarb. 

Similarly  with  respect  to  the  rhubarb  of  present  commerce,  opin- 
ions are  not  wanting  that  it  should  be  considered  different  from  the 
so-called  Russian  rhubarb.  Thus  Berg  is  of  opinion  that  this  drug, 
at  present  disappeared  from  commerce,  should  be  attributed  to 
another  plant,  which  has  sometimes  been  indicated  as  R.  palmatum. 
To  the  author's  knowledge,  however,'  no  Rheum  palmatum  cultivated 
in  Europe  has  yielded  roots  resembling  the  true  drug.  But  in  1872 
what  appears  to  be  a  more  nearly  allied  plant  was  collected  by 
Przewalski  in  the  highlands  of  Tangut,  near  the  salt  lake  of  Koko- 
nor,  in  the  province  of  Kansu  (lat.  37°  K,  long.  100°  E.),  and 
described  by  Maximowicz  as  Rheum  palmatum,  var.  Tanguticum. 
According  to  the  Russian  botanist  this  plant,  which  is  now -cultivated 
at  Erfurt,  in  Germany,  is  the  plant  from  which  the  once  perferred 
Russian  rhubarb  was  derived.  Professor  Fluckiger,  however,  thinks 
that  a  decisive  opinion  upon  the  relation  of  this  Rheum  Tanguticum 
to  R.  palmatum  at  present  cultivated  in  European  gardens  on  the 
one  hand,  and  R.  officinale  on  the  other,  is  not  at  present  possible  ; 
Tangut  and  Thibet  lie  so  far  asunder  that  some  experience  in  the 
propagation  of  these  two  plants  is  desirable. 

Professor  Fluckiger  dwells  at  considerable  length  on  the  history 
of  the  subject,  and  after  giving  numerous  valuable  details  he  winds 
up  his  report  with  the  following  conclusions  :  — 

1.  In  Rheum  officinale,  we  possess  for  the  first  time  a  plant  the 
rootstock  of  which  agrees  with  the  true  rhubarb. 

2.  This  kind  grows  in  Thibet,  the  north-east  district  of  which 
probably  formerly  yielded  good  rhubarb,  but  appears  to  do  so  no 
longer. 

3.  Whether  Rheum  officinale  occurs  in  Sui-tschuan,  Schensi,  and 
Kansu,  from  which  provinces  the  true  rhubarb  is  obtained,  remains 
to  be  seen. 

4.. Also,  we  require  more  exact  information  respecting  R.  palma- 
tum,, var.  Tanguticum.  The  official  rhubarb  formerly  came  from  the 
provinces  mentioned  under  3,  at  one  time  by  land,  at  another 
through  Canton,  reaching  the  sea  at  Ormuz,  Syria,  Asia  Minor,  or 
South  Russia,  according  to  existing  political  relations. 

5.  Only  when  China  became  more  accessible  this  drug  took  its 
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natural  way  to  Hankow,  the  chief  market  of  the  Chinese  interior, 
and  from  thence  to  the  sea. 

Poisonous  Properties  of  Mancona  Bark.  Claude  Bernard. 
(Pharm.  Gentralhalle,  xvi.  398.)  This  bark  occurs  in  commerce  in 
flat,  irregular,  hard,  and  fibrous  pieces,  having  an  uneven  surface 
and  a  reddish  brown  colour.  When  powdered  its  dust  causes  violent 
sneezing.  It  is  obtained  from  Erytheoploeitm  guineense  (nat.  ord. 
Leguminosce,  sub-order  Ccesalpiniece),  a  tree  of  central  Africa, 
having  a  cylindrical  stem  30  metres  high  and  2  metres  in  diameter. 
An  extract  of  this  bark  is  used  for  poisoning  arrows.  The  active 
principle  an  alkaloid,  the  physiological  action  of  which  has  been 
investigated  by  Gallois  and  Hardy.  When  injected  under  the  skin 
it  diminishes  and  ultimately  stops  the  action  of  the  heart.  The 
effect  is  not  counteracted  by  atropine,  even  if  the  latter  be  injected 
immediately  after  the  alkaloid. 

The  Bitter  Principle  of  Dulcamara.  E.  Geissler  (Archiv  der 
Pharmacie  [3],  vi.,  1010.)  The  author  reviews  the  results  obtained 
by  Pfaff  and  Desfosses,  Winckler  and  Hassell,  Biltz  and  Wittstein, 
and  reproduces  the  experiments  of  the  latter,  together  with  Kro- 
mayer's  classification  of  vegetable  bitters.  Wittstein  extracted  from 
the  stalks  of  Solanum  dulcamara  a  body  which  he  considered  to  be  an 
alkaloid,  C65H50NO29,  his  method  being  infusion  in  distilled  water; 
neutralization  with  marble  powder  of  the  liquid  thus  obtained ; 
evaporation,  and  treatment  with  alcohol ;  precipitation  of  the  liquid 
obtained  on  evaporation  of  this  extract  and  aqueous  solution  with 
tannin  and  ammonia  ;  and  treatment  of  the  precipitate  with  lead  oxide 
and  alcohol,  whereby  the  substance  in  question  was  dissolved  out  and 
finally  obtained  as  a  resinous  mass.  The  author  operated  in  much 
the  same  way — except  that  he  did  not  neutralize  the  aqueous  extract 
with  marble — and  finally  obtained  a  resinous  product,  yielding  on 
combustion  nearly  the  same  numbers  as  those  obtained  by  Wittstein  ; 
but  on  repeating  the  experiments,  products  were  obtained  contain- 
ing less  nitrogen ;  finally,  it  was  found  that  Wittstein's  crude  pro- 
duct consists  of  a  mixture  of  two  substances  separable  by  ammonia, 
which  precipitates  an  amorphous  mass,  whilst  the  filtrate  contains  a 
non-nitrogenous  substance,  Co3H34O10,  to  which  the  author  applies 
the  term  dulcamarin.  This  is  isolated  by  precipitation  with  .lead 
acetate,  and  treatment  with  sulphuretted  hydrogen  and  alcohol ;  it 
forms  a  slightly  yellow  stable  inodorous  powder,  having  a  strong 
bitter  taste,  with  sweet  aftertaste.  It  dissolves  in  5  parts  of  hot  and 
in  8'5  parts  of  cold  alcohol,  at  90  per  cent ;  in  30  parts  of  cold  and 
in  25  of  hot  water.     Its  lead  compound  appears  to  be  CooH33O10, 
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Pb5H30,  of  which  2H30  are  lost  at  160°.  It  is  soluble  in  acetic 
ether  and  acetic  acid ;  but  insoluble  in  ether,  chloroform,  benzene, 
carbon  disulphide,  and  petroleum  essence ;  with  sulphuric  acid  it 
gives  a  yellowish  red  coloration,  becoming  cherry-red  on  standing  a 
short  time,  and  afterwards  fading  ;  with  ammoniacal  silver  and  with 
gold  solutions  reduction  ensues  ;  tannin  and  platinic  chloride  do  not 
precipitate  it.  Yeast  and  emulsin  do  not  split  it  up  ;  but  when  heated 
with  sulphuric  acid  diluted  with  10  parts  of  water,  it  undergoes  the 
reaction — 

^22  H34  O10  +  2  H2  0  =  C16  H26  06  +  C6  H12  06, 
forming  glucose  and  a  new  body,  dulcamaretin.  This  latter  sepa- 
rates as  a  tarry  product,  and  is  purified  by  solution  in  alcohol  and 
precipitation  by  water ;  finally  it  forms  a  black  brown  amorphous 
resinous  body,  destitute  of  odour  and  taste,  insoluble  in  water,  ether, 
chloroform,  carbon  disulphide,  and  amylic  alcohol ;  it  forms  a  lead 
compound,  C16  H24  Pb  06,  as  a  precipitate  on  adding  lead  acetate  to 
the  alcoholic  solution  of  the  substance.  The  sugar  was  identified 
by  analysis,  and  by  the  barium  compound,  C12  H22  Ba  012.  H2  0. 

Only  038  to  0"40  per  cent,  of  dulcamarin  is  obtainable  from  the 
stalks  ;  this  yields  62-64  per  cent,  of  dulcamaretin,  and  36-38  per 
cent,  of  sugar. 

The  amorphous  precipitate  thrown  down  by  ammonia  resembles 
solanine  in  its  action  with  nitric  acid  and  phosphomolybdic  acid, 
but  differs  from  it  in  being  insoluble  in  amylic  alcohol,  and  in  its 
behaviour  with  platinic  chloride,  sulphuric  acid,  and  tannin,  and  in 
not  forming  solanidine  and  sugar  on  boiling  with  hydrochloric  acid. 

Ergot  of  Rye.  Prof.  Dragendorff  and  M.  Padwissotzky. 
(Pharm.  Journ.,  3rd  series,  vi.,  100.)  In  a  communication  to  the 
Pharmaceutical  Society,  Professor  Dragendorff  records  the  results  of 
an  investigation  of  ergot  of  rye  carried  out  by  him  in  conjunction 
with  M.  Padwissotzky.  The  report  was  accompanied  by  specimens 
of  the  products  obtained,  the  properties  of  which  are  described  in 
the  following  notes. 

1.  Coming  specially  under  consideration  as  an  active  constituent 
of  ergot  is  (a)  a  slimy  substance  which  goes  into  solution  upon  ex- 
traction of  the  ergot  with  water,  and  which  is  again  precipitated  by 
alcohol  of  40  to  45  per  cent.  It  is  colloidal ;  after  being  once  dried 
it  is  with  difficulty  soluble  in  water,  and  it  holds  with  the  greatest 
energy  ash  constituents  from  which  it  may  not  have  been  freed. 
This  substance  has  been  named  by  the  authors,  scleromucin.  It 
contains  nitrogen,  but  gives  no  albuminoid  reaction,  nor  any  reaction 
of  any  alkaloidal  or  glucosidal  body.     Together  with  8'26  per  cent. 
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of  moisture  and  26*8  per  cent,  of  ash,  it  gave  29  per  cent,  of  carbon, 
6"44  per  cent,  of  hydrogen,  aud  6*41  of  nitrogen.  This  substance  is 
not  recommended  for  therapeutic  use,  as  it  is  only  partially  soluble 
in  water  after  becoming  once  dried. 

In  ergot  there  also  oecurs  from  2  to  3  per  cent,  of  a  substance 
(b)  similarly  soluble  in  water,  which  is  also  soluble  in  cold  alcohol 
of  45  per  cent.,  and  even  in  boiling  75  per  cent,  alcohol ;  this,  on 
account  of  its  weak  acid  properties,  the  authors  have  named  scle- 
rotic acid.  '  It  passes  in  association  with  other  constituents  of 
the  ergot  extract  into  the  diffusate,  when  the  extract  is  submitted 
to  dialysis ;  but  after  its  separation  in  a  pure  state  it  is,  like  sclero- 
mucin,  colloidal.  It  is  precipitated  by  alcohol  of  90  per  cent.,  to- 
gether with  lime,  potash,  soda,  silica,  and  manganese  ;  but  after 
maceration  with  hydrochloric  acid  the  greater  part  of  the  ash  con- 
stituents can  be  separated  by  a  fresh  precipitation  with  absolute 
alcohol.  The  sample  analysed  yielded  only  3  to  4  per  cent,  of  ash, 
and  contained  40  per  cent,  of  carbon,  5*2  per  cent,  of  hydrogen,  4'2 
per  cent,  of  nitrogen,  and  506  per  cent,  of  oxygen. 

Sclerotic  acid  forms  with  lime  a  compound  that  is  not  decomposed 
by  carbonic  acid,  and  which,  upon  combustion,  leaves  19  to  20  per 
cent,  of  calcium  carbonate.  Its  reactions,  both  qualitative  and 
quantitative,  are  similar  to  those  of  scleromucin.  The  subcutaneous 
injection  of  0"02  to  0"04  gram  brings  frogs  gradually  into  a  state  of 
perfect  palsy,  accompanied  by  a  peculiar  swelling,  that  may  last 
six  or  seven  days.  Sclerotic  acid  is  strongly  recommended  for  the- 
rapeutic use  on  account  of  its  easy  solubility  in  water,  and  the  fact 
that  it  occasions  no  kind  of  disturbance  in  the  cellular  tissue  lying 
under  the  skin.  Professor  von  Hoist  has  used  sclerotic  acid  almost 
uninterruptedly  for  a  year  and  a  half  (subcutaneously  0*04  to  0"05 
gram),  and  is  thoroughly  satisfied  with  its  action. 

The  sclerotic  acid  also  yields  no  reactions  from  which  albuminoid, 
alkaloidal,  or  glucosidal  properties  could  be  inferred.  It  is  tasteless 
and  without  smell,  and  can  be  prepared  almost  colourless  and  but 
slightly  hygroscopic.  Those  who  might  wish  to  experiment  upon 
the  therapeutic  action  of  sclerotic  acid  may  be  glad  to  know  that  it 
is  prepared  according  to  the  authors'  instructions  at  the  chemical 
manufactory  of  Dr.  Fr.  Witte,  Rostock,  Mecklenburg,  Germany. 

2.  The  red  colouring  matter  which  is  utilized  in  the  forensic 
chemical  determination  of  ergot  is,  for  the  most  part,  deposited  as  a 
(lime)  compound  insoluble  in  water  and  alcohol.  It  is  carried  into 
solution  by  alcohol  after  treatment  of  the  powdered  ergot  with  an 
aqueous  solution  of  tartaric  acid  ;  but  loses  in  the  subsequent  purifi- 
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cation  a  very  considerable  proportion  which  changes  into  a  brown 
resinous  substance.  This  colouring  matter  has  been  named  scler- 
erythrin.  It  is  insoluble  in  water ;  in  dilute  and  strong  alcohol, 
ether,  and  chloroform,  and  also  in  dilute  aqueous  solutions  of  caustic 
potash,  ammonia,  etc.,  it  is  easily  soluble.  Its  solutions  in  alkalies 
are  of  a  beautiful  murexid  colour.  When  these  are  decomposed  by 
an  acid  and  shaken  with  ether  the  sclererythrin  is  taken  up  by  the 
ether.  Alcoholic  solution  of  sclererythrin  gives  with  aluminum 
sulphate  and  with  zinc  chloride  a  splendid  red  mixture ;  with  salts 
of  calcium,  barium,  and  many  of  the  heavy  metals  it  gives  a  blue 
precipitate.  Sclererythrin  is  probably  a  derivative  from  anthra- 
quinone,  standing  in  near  relation  to  crysophanic  acid  and  alizarine. 
The  amount  of  this  otherwise  not  quite  inactive  substance  in  the 
mature  ergot  is  very  small.  It  amounts  in  any  case  to  only  about 
one-tenth  or  one- twentieth  of  a  part  per  thousand. 

3.  With  sclererythrin  is  obtained  a  small  quantity  of  another 
colouring  matter  similar  to  it,  which  after  being  once  .isolated  is  not 
soluble  in  alcohol,  ether,  chloroform,  or  water  ;  but  it  dissolves  with 
a  splendid  violet  colour  in  potash  solution,  and  from  this  solution  is 
again  precipitated  by  acetic  acid.  By  potash  solution  it  can  be  ex- 
tracted from  ergot  residue  that  has  been  exhausted  with  water, 
alcohol,  and  ether,  in  which  it  amounts  at  the  most  to  one  part  in 
one  thousand.  Concentrated  sulphuric  acid  dissolves  it  with  a 
handsome  blue  violet  colour,  and  on  this  account  it  has  been  named 
scleroiodin.  Its  analysis  gave  6488  per  cent,  of  carbon,  5'5  per  cent, 
of  hydrogen,  3*87  per  cent,  of  nitrogen,  and  25'50  per  cent,  of 
oxygen.  This  substance  also  is  slightly  active  and  similar  to  scler- 
erythrin. Probably  it  represents  a  decomposition  product  of  scler- 
erythrin, originated  by  acid  and  ammonia,  but  which  in  any  case  is 
formed  in  the  ergot. 

4.  From  the  ergot  powder  treated  with  aqueous  solution  of 
tartaric  acid,  after  the  sclererythrin  and  a  small  portion  of  the 
scleroiodin  have  been  extracted  by  alcohol,  ether  takes  up  a  mass, 
which  upon  the  evaporation  of  the  ether  is  obtained  partly  as  almost 
colourless  needles  and  partly  as  citron  yellow  tabular  crystals  and 
plates.  The  needle-shaped  crystals,  which  the  authors  have  named 
sclerocrystallin,  can  be  purified  by  recrystallization  from  chloroform. 
Sclerocrystallin  is  almost  insoluble  in  water  and  alcohol  and  difficultly 
soluble  in  ether,  but  it  is  taken  up  by  caustic  ammonia  and  potash 
solutions.  Its  analysis  gave  61-11  per  cent,  of  carbon,  4*91  per  cent. 
of  hydrogen,  and  56*98  per  cent,  of  oxygen,  from  which  probably 
the  composition  C10H10O4  might  be  concluded. 
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The  yellow  crystalline  substance  has  been  named  scleroxanthin. 
It  is  a  hydrated  compound  of  sclerocrystallin,  and  probably  its  com- 
position  maybe  represented  by  the  formula  2  C10H10O4  +  3  H20. 
Upon  analysis  it  gave  13  to  14  per  cent,  of  water,  and  the  anhydrous 
portion  gave  61*29  per  cent,  of  carbon  and  4*76  of  hydrogen.  By 
heating  with  chloroform  it  can  be  converted  into  sclerocrystallin, 
which  can  also  be  brought  back  again  to  scleroxanthin.  Both  sub- 
stances appear  to  be  without  effect  upon  frogs. 

5.  In  the  preparation  of  the  colouring  matter  the  authors  met 
with  yet  another  yellow  substance,  amorphous,  and  soluble  in  fats 
and  chloroform,  but  which,  owing  to  uncertainty  as  to  its  purity, 
was  not  further  examined. 

6.  The  same  remark  holds  good  for  a  brown  resinous  substance, 
which  dissolved  in  fat  and  in  alcohol.  Like  the  substance  indicated 
under  5  it  appears  not  to  act  poisonously  upon  frogs. 

7.  Wenzel's  alkaloids.  The  authors  have  isolated  ergotine  and 
ecboline,  but  found  them  almost  inactive  upon  frogs.  They  consider 
it  not  improbable  that  they  are  identical  with  each  other.  Obtained 
by  Wenzel's  method,  moreover,  they  are  not  quite  pure. 

8.  Tanret's  egotinin  was  also  prepared,  but  it  did  not  appear  to 
represent  a  chemically  distinct  substance.  It  contained  admixtures 
of  sclererythrin  and  other  substances.  To  the  sclererythrin  is  to  be 
attributed  the  reaction  with  sulphuric  acid  described  by  Tanret ; 
and  to  it  also  Tanret's  ergotinin  probably  owes  its  very  energetic 
action  upon  frogs. 

The  specimens  forwarded  represent : — 

1.  Sclererythrin. 

2.  Resinous  Decomposition  Product  of  Sclererythrin. 

3.  Scleroiodin. 

4.  Scleroxanthin. 

5.  Sclerocrystallin. 

6.  Sclerotic  Acid. 

7.  Calcium  Sclerotate. 

8.  Sclerb mucin. 

Capsicin,  the  Active  Principle  of  Capsicum  Fruits.  J.  C.  Thresh. 
(Pharm.  Jouni.,  3rd  series,  vi.,  941,  and  vii.,  21.)  The  author's  in- 
vestigation proves  that  the  acrid  principle  of  capsicum  fruit  is  not 
an  alkaloid,  and  that  the  so-called  capsicine  does  not  exist. 

The  alkaloid  which  he  isolated,  and  which  appears  to  be  identical 
with  the  one  reported  upon  by  Felletar,  Dragendorff,  and  Fliickiger, 
is  devoid  of  pungency.  Buchheim's  capsicol  contains  the  acrid 
principle,  but  is  not  this  principle  itself.     Capsicol  is  obtained  by 
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exhausting  tue  powdered  fruit  with  ether,  removing  the  ether  by- 
distillation,  dissolving  the  residual  extract  in  boiling  alcoholic  solu- 
tion of  caustic  alkali,  dilating  with  water,  precipitating  with  barium 
chloride,  treating  the  washed  and  dried  precipitate  with  ether,  and 
evaporating  the  ethereal  solution.  The  resulting  red  oily  liquid  is 
impure  capsicol,  and  can  be  purified  by  a  repetition  of  the  same 
process. 

By  dissolving  capsicol  in  twice  its  volume  of  almond  oil  and 
shaking  the  solution  with  three  successive  portions  of  proof  spirit, 
Mr.  Thresh  found  that  the  whole  of  the  active  principle  was  removed 
by  the  spirit,  the  red  oil  thus  left  being  quite  devoid  of  pungency. 
The  spirituous  solution  left  on  evaporation  a  reddish  brown  fatty 
residue,  having  an  intensely  pungent  taste.  This  substance  formed 
a  clear  solution  with  liquor  potassae,  but  when  treated  with  dilute 
solution  of  ammonia,  it  yielded  a  very  imperfect  soapy  solution, 
which  after  standing  for  some  time  was  found  to  be  full  of  well- 
defined  pearly  white  crystals.  These,  when  separated,  washed,  and 
dried,  proved  to  be  powerfully  pungent,  the  volatilization  of  a  most 
minute  portion  causing  severe  fits  of  coughing.  They  were  purified 
by  dissolving  them  in  solution  of  potash,  and  adding  solution  of 
ammonium  chloride  in  excess  ;  the  milky  mixture  after  a  few  hours' 
standing  deposited  crystals  of  the  pure  principle. 

Capsicin,  thus  obtained,  is  insoluble  in  water,  but  readily  soluble 
in  solutions  of  caustic  alkalies  and  in  proof  spirit.  The  spirituous 
solution,  if  not  too  weak,  forms  white  precipitates  with  barium  and 
calcium  chlorides,  both  insoluble  in  ether.  Silver  nitrate  produces 
a  precipitate  soluble  in  ammonia ;  the  solution  darkens  in  colour 
upon  boiling,  and  deposits  a  curdy  brownish  black  precipitate. 
Neutral  ferric  chloride  does  not  affect  it  in  the  cold,  but  throws 
down  a  red  precipitate  when  the  mixture  is  boiled.  Like  every  pre- 
paration of  cayenne,  capsicin  instantly  loses  its  pungency  when 
it  is  boiled  with  dilute  sulphuric  acid  and  potassium  bichromate ;  it 
is  also  oxydized  by  dilute  nitric  acid,  and  by  potassium  perman- 
ganate. With  due  care,  capsicin  can  be  volatilized  without  decom- 
position, the  sublimate  being  in  the  form  of  fatty  globules.  It 
volatilizes  slowly  at  212°  F.,  and,  when  boiled  with  water,  in  a  re- 
tort, yields  a  distillate  having  a  distinctly  pungent  taste. 

Capsicin  can  also  be  isolated  by  dissolving  capsicol  in  dilute  solu- 
tion of  potash,  adding  ammonium  chloride  in  excess,  collecting  the 
coloured  precipitate,  redissolving  it  in  potash  solution,  and  again 
precipitating  by  an  excess  of  ammonium  chloride  at  120°  F.  In  a 
few  days  an  abundant  crop  of  crystals  is  obtained,  which  can  be 
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purified  by  a  repetition  of  the  same  process.  It  may  also  be  pre- 
pared by  dialysis,  as  follows  : — A  few  ounces  of  strong  tincture  are 
placed  in  a  parchment  dialyser.  and  floated  on  proof  spirit.  The 
spirit  rapidly  acquires  a  pungent  taste,  and  upon  evaporation  and 
standing  deposits  crystals  of  capsicin.  The  dialysed  solution  has  an 
acid  reaction. 

Mr.  Thresh  intends  to  prepare  a  larger  quantity  of  this  substance 
and  to  submit  it  to  Professor  Fliickiger  for  analysis. 

Eriodictyon  Californicum.  E.  M.  Holmes.  (Pharm.  Journ., 
3rd  series,  vi.,  781.)  The  writer  supplies  the  following  information 
respecting  this  drug,  a  specimen  of  which  was  presented  to  the 
Pharmaceutical  Society's  Museum  by  Professor  Maisch,  of  Phila- 
delphia : — 

This  drug  consists  of  the  leafy  tops  of  the  plant,  the  leaves  being 
stuck  together  by  a  resinous  exudation  which  gives  quite  a  varnished 
appearance  to  the  upper  surface  of  the  leaves  andrto  the  stems.  'The 
under  surface  of  the  leaves,  except  the  veins,  being  almost  entirely 
free  from  this  resinous  substance.  It  is  this  curious  character  of 
the  leaves  which  gave  rise  to  another  name  for  the  plant,  Eglutin- 
osum,  Bentl.). 

The  leaves,  which  are  leathery  but  brittle,  are  elliptic-lanceolate  in 
outline,  tapering  below  into  a  short  petiole ;  the  margins  of  the 
leaves  being  slightly  toothed.  The  upper  surface  of  the  leaves  is 
smooth  and  the  veins  are  indistinct.  The  under  surface  is  whitish, 
from  the  presence  of  minute  downy  hairs ;  and  the  veins  are  promi- 
nent, the  midrib  forming  a  stout  keel.  Owing  to  the  resinous  coat- 
ing on  the  veins,  the  under  surface  of  the  leaves  has  a  strongly 
reticulated  appearance.  The  taste  of  the  leaves  is  very  similar  to 
the  odour  exhaled  in  spring  by  the  opening  buds  of  the  well-known 
balsam  poplar  (Pojpulus  Tacamahaca,  Mill). 

The  plant  yielding  these  leaves  is  an  evergreen  shrub,  about  four 
or  five  feet  high,  which  grows  abundantly  in  dry  rocky  places  on 
the  mountains  of  northern  Mexico  and  southern  and  central  Cali- 
fornia. The  leaves  are  alternate,  three  to  four  inches  long,  and 
from  half  to  one  inch  broad  in  the  middle.  The  light  purplish  blue 
flowers  are  arranged  in  scorpioid  cymes,  the  flowers  themselves  bear- 
ing a  distant  resemblance  to  the  common  lungwort  (Pulmonaria 
officinalis,  L.)  of  our  gardens.  The  plant  belongs  to  the  natural  order 
Hydropliyllacece,  a  family  nearly  allied  to  the  Boraginacece,  from 
which  it  differs  chiefly  in  the  parietal  placentation  of  the  capsular 
fruit. 

The  following  remarks  are  extracted  from  the  Pharmacist, 
February,  1876,  p.  34-: — 
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11  The  plant  has  long  been  used  by  the  Spaniards  and  Indians  as 
a  specific  for  lung  diseases,  from  which  it  has  obtained  the  name  of 
'  consumptives'  weed.'  It  is  also  known  as  '  yerb  santa,'  '  moun- 
tain balm,'  and  '  bear's  weed,'  from  the  partiality  which  bears  show 
for  its  foliage." 

Dr.  J.  H.  Bundy,  of  California,  reports  that  he  has  cured  some 
severe  cases  of  chronic  bronchitis  ;  that  he  has  successfully  treated 
pneumonia  with  the  drug  ;  and  that  he  has  noticed  a  peculiar  action 
upon  the  kidneys  resulting  from  its  use.  The  natives  are  said  to 
make  an  aqueous  decoction  as  a  general  tonic,  and  a  decoction  with 
whisky  for  chronic  lung  diseases.  In  acute  coughs  and  colds  it  ap- 
pears to  be  of  little  value. 

Mr.  H.  S.  Wellcome  treated  the  leaves  with  strong  alcohol  for  an 
hour,  which  dissolved  all  the  surface  resin,  and  left  on  evaporation 
an  amber-coloured  aromatic  resin.  On  being  afterwards  exhausted 
with  alcohol,  the  leaves  yielded  a  dark  green  resin  similar  to  the  first 
in  general  character,  but  having  a  bitter  taste.  A  subsequent 
aqueous  infusion  of  the  leaves  which  had  been  exhausted  by  alcohol 
yielded  an  intensely  bitter  extract.  He  therefore  recommends  the 
drug  to  be  used  in  the  form  of  tincture,  four  ounces  of  the  leaves 
being  used  to  a  pint  of  spirits  of  wine  containing  75  per  cent,  of 
alcohol.  Of  this  tincture  the  dose  is  one  to  two  drams.  A  syrup 
may  be  made  by  triturating  the  resin  with  powdered  French  chalk, 
and  then  following  the  process  for  making  syrup  of  tolu.  The  syrup 
thus  made  has  an  agreeable  odour  and  taste,  like  that  of  the  pine 
apple. 

Raiz  del  Indico.  E.  M.  Holmes.  (Pharm.  Journ.,  3rd  series, 
vi.,  781.)  This  name  is  used  by  the  natives  of  Mexico  for  the  root 
of  a  plant  growing  along  the  Rio  Grande. 

The  root  presented  by  Professor  Maisch  to  the  Pharmaceutical 
Society's  Museum  consists  of  fusiform  tubercules,  about  two  inches 
long,  and  nearly  three-quarters  of  an  inch  broad  in  the  middle.  The 
external  surface  is  dark  chocolate  brown,  and  strongly  wrinkled, 
with  a  few  transverse  ridges.  The  internal  surface  of  a  rather  paler 
brown  colour,  with  a  reddish  tinge,  but  does  not  usually  present  any 
marked  feature.  In  some  pieces,  however,  the  large  meditullium 
can  be  distinguished  from  the  cortical  portion,  which  occupies  only 
about  one- fourth  of  the  diameter  of  the  root.  The  taste  is  very 
astringent. 

Mr.  F.  Gr.  Yoelcker,  who  has  examined  the  root,  reports  that  the 
leaves  of  the  plant,  as  grown  by  him,  are  entire  petiolate,  twelve  to 
thirteen  inches  long  by  two  and  a  half  to  three  inches  wide,  oblan- 
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ceolate  in  outline,  acute,  glabrous,  shining,  juicy,  and  of  a  light  green 
colour,  and  that  from  the  stipules  and  the  general  appearance  of  the 
plant  he  infers  that  it  belongs  to  the  Polygonacece,  although  he  has 
not  seen  the  flowers. 

This  root  does  not  appear  to  possess  any  advantage  over  bistort 
or  other  polygonaceous  roots,  but  is  chiefly  interesting  on  account 
of  the  results  obtained  from  a  chemical  examination  of  it.  These 
results,  as  recorded  by  Mr.  Voelcker,  show  that  the  root  assimilates 
closely  to  rhubarb  in  composition.  Thus,  by  treatment  with  ether  he 
obtained  crystals,  giving  the  reactions  of  chrysophanic  acid ;  and  by 
subsequent  treatment  with  alcohol  he  obtained  bodies  which  he 
considers  to  be  aporetin,  phseoretin,  and  erythroretin.  He  also 
found  oxalate  and  malate  of  calcium,  starch,  gum,  albumen,  glucose, 
and  23 "16  per  cent,  of  tannin. 
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Yield  of  Extracts.  W.  Dankwortt.  {ArcTiiv  der  Pharm.,  1875, 
hi.,  128.)  The  author  reviews  the  replies  received  to  a  prize 
question  on  the  "Yield  of  Extracts,"  and  considers  the  following 
yields  as  correct  averages  : — 

Extract  Aurantii  Corticis 


Belladonnas 
Centaurei 
Chamomillas 
Calumbae . 
Cinchon  frig,  par 
Conii 
Digitalis  . 
Graminis. 
Hyoscyami 
Ligri.  Campech 
Liquiritise 
Millefolii 
Myrrbas    . 
Pulsatillas 
Quassias    . 
Sabinas 
Secale  Corn 


Stramonii. 
Valerianas . 


lan 


30  per  cent. 

3-5 

24 

25 

10-5 

12 

3 

4 
26 

3 

11-5 

30 

25 

50 

4-5 
5 

23 

16 

24 
3 

24 


In   the  following   the   variation   is    so   considerable,    that    their 
average  yields  must  still  be  regarded  an  open  question  s — 


Extract  Absinthii  . 
Calamii     . 
Cannabis  Ind.    . 
Cinchon  fuse 
Cbelidonii 
Cinas  (Santonicas) 
Cubebas 

Fab.  Calabar     . 
Helenii 
Kbei 
Scillas 
Taraxaci   . 


15-31-25  per  cent. 

16-31-44 

11-36-20-33 

14-31-64 

1-95-3-16 

19-46-5 

14-6-26-5 

8-75-36 

17-32-6 

32-75-62-5 

.     20-77 

5  (?)-39-5 


^00  >YEAR-B00K   OP    PHARMACY. 

In  view  of  these  differences,  a  prize  has  again  been  offered  for  the 
best  research  on  this  subject. 

Percolation.     S.  Campbell.     (Proc.  Amer.  Pharm.  Assoc,  1875, 
509.)     Percolation,  or  filtration  by  displacement,  so  called  by  the 
pharmaceutical    world,    is    virtually  "  lixiviation,"    which    is    the 
exhaustion  of  vegetable  substances  of  their  soluble  constituents  by 
means  of  a  liquid  or  menstruum  capable  of  holding  them  in  solu- 
tion.   The  first  and  most  important  step  is  the  selection  of  a  suitable 
vessel,  which  should   be  of    a  gradually  tapering   descent   until   it 
forms  a  perfect  cone.     Funnels  are,  perhaps,  the  most  available  for 
ordinary  use  in  all  drug  stores.     Percolators  of  tin  answer  a  good 
purpose,  yet  are  liable  to  many  serious  objections.     The  author  has, 
within  the  last  three  months,  been  using  a  glass  percolator,  designed 
and  patented  by  L.  Dursse,  of  Baltimore,  and  states  that  it  is,  with- 
out exception,  the  most  simple,  economical,  and  perfect  instrument 
of  its  kind.     He  has    constructed   it   in  proper  symmetrical  pro- 
portions, with  an  accurately  fitting  ground-glass  stopper  to  prevent 
evaporation  of  menstruum,  a  desideratum  when  long  maceration  is 
necessary.     Glass  is,  without  doubt,  the  best  material  for  the  con- 
struction  of  percolators.       The  second  important  step  towards    a 
successful  result  is  the  proper  degree   of   fineness  of  powder.     A 
great    diversity  of    opinion  exists  in  reference    to  this    point.     In 
the  author's  opinion,   a  powder   that   has   been  passed  through  a 
No.   40  wire   sieve  is  sufficiently  fine   for   any  drug,    and  in  the 
majority  of  substances  a  powder  of  No.  20  will  give  a  thorough 
and    complete  exhaustion.     His  theory  is,  that  a  No.  40  powder 
represents  a  perfect  breaking  up  of  the  cellular  structure,  leaving 
sufficient  space  between  the  particles,  when  packed,  for   the  men- 
struum to  permeate  and  dissolve   out  the   active   soluble  matter, 
when  in  the  case  of  very  fine  powders,  where  the  mass  becomes  so 
very  compact,  when  moistened,  as  to  prevent  a  proper  saturation  of 
all  the  particles,  they  are  liable  to  contract  or  shrink,  and  the  men- 
struum to  pass  down  the  crevices  formed,  thereby  only  exhausting 
certain  portions  of  the  drug.     The  third  step  is  the  proper  men- 
struum to  be  used.     In  a  great  many  instances  authorities  have,  in 
providing   a   menstruum,  sought   the   isolating,  as  it    were,  of  the 
more  prominent  characteristic  principles,  and  discarding  the  active 
soluble  extractive  matter,  which,  with  the  more  active  principles 
combined,   would    give   a   better    representation    of    the   drug    or 
drugs  in  the  resulting  preparation.     The  fourth  step  is  the  moist- 
ening   of   the    materials    previous    to    packing.      This   should    be 
done    in    a    large  vessel,   and   from    two   to   four   ounces    of  the 
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menstruum  mixed  with  each  pound  of  materials  and  thoroughly 
incorporated  with  the  hands  through  the  whole  mass  ;  and  here 
arises  the  difficulty  with  very  fine  powders.  When  the  liquid 
to  moisten  is  poured  over  a  fine  powder,  which  is,  in  fact,  a 
dust,  the  particles  will  agglutinate-  and  form  small  pellets,  which 
involves  a  second  rubbing  through  the  sieve,  and  does  not  give 
a  very  fine  powder  as  the  result,  yet  gives  the  operator  an 
unnecessary  waste  of  time  and  labour.  The  fifth  step  is  the 
packing  of  the  materials  in  the  percolator,  which  should  be  done 
by  first  placing  in  position  the  diaphragm,  which  may  be  of  a 
sponge,  or  cotton,  or  lint,  or  the  nsual  one  of  a  piece  of  perforated 
tin  or  wood,  then  carefully  placing  the  whole  of  the  materials  in 
the  percolator,  and  when  carefully  regulated,  an  equal  pressure 
may  be  exerted  on  the  whole  mass,  either  with  the  hand  or  a 
block  of  wood  of  the  same  diameter  as  the  percolator,  said  pressure 
to  be  regulated  as,  in  the  judgment  of  the  operator,  the  drugs  will 
require  tight  packing  or  otherwise.  The  packing  in  layers,  as 
advocated  by  some  pharmacists,  is  liable  to  the  objection  of  being 
unequally  packed,  as  it  is  almost  impossible  to  exert  the  same 
pressure  upon  each  layer  of  the  materials.  The  sixth  and  last  step, 
though  not  the  least  important,  is  the  pouring  on  of  the  remainder 
of  the  menstruum,  and  allowing  it  to  permeate  the  whole  mass, 
which  may  be  seen  if  the  glass  percolator  or  funnel  is  used,  and 
when  it  begins  to  drop,  either  place  a  cork  in  the  neck  of  the 
percolator,  or — as  in  the  Dursse  instrument,  which  is  an  improve- 
ment— tightly  screw  down  the  glass  stopper  and  let  it  remain  four 
days ;  on  the  fifth  day  remove  the  cork  or  loosen  the  stopper,  and 
allow  the  percolator  to  proceed  slowly  but  regularly.  And  here,  he 
states,  is  another  great  advantage  in  nsing  the  Dursse  percolator, 
viz.,  by  loosening  the  stopper  gradually  a  regular  flow  of  the  liquid 
may  be  obtained,  without  any  loss  of  the  volatile  constituents  of 
either  the  menstruum  or  materials  being  percolated. 

The  Administration  of  Phosphorus.  C.  Mehn.  (Repertoiro 
<le  Pharm.j  iii.,  321 ;  Pliarm.  Journ.,  3rd  series,  vi.,  2.)  The  author 
criticises  the  numerous  methods  for  the  administration  of  free 
phosphorus,  which,  during  the  past  few  years,  have  been  suggested 
in  France,  England,  and  the  United  States. 

The  first  preparation  referred  to  is  the  phosphoretic  resin,  con- 
taining four  per  cent,  of  phosphorus,  as  prepared  by  Mr.  Gerrard. 
Dr.  Mehu  considers  the  preparation  of  this  resin  a  very  danger- 
ous process,  and  states,  that  during  the  operation  a  portion  of  the 
phosphorus  passes  into  the  amorphous  insoluble  state.      He  is  of 
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opinion,  moreover,  that  phosphoric  resin  is  nnsuited  to  most  pharma- 
ceutical uses,  for  the  following  reasons  : — The  resin  is  supersaturated 
with  phosphorus  at  a  high  temperature,  and  in  cooling  the  active 
element  separates  into  solid  fragments.  As  it  is  necessary  to 
pulverize  the  resin  before  it  can  be  used,  the  air  oxidizes  this 
divided  phosphorus  far  more  easily  than  it  would  affect  phos- 
phorated oil  during  the  few  moments  it  is  exposed  whilst  being 
added  to  a  mixture.  Phosphoretic  resin  has  also  been  observed  to 
become  red  under  the  influence  of  light,  a  tendency  which  appears 
to  be  common  to  all  preparations  of  phosphorus  which  are  solid 
at  ordinary  temperatures.  When  made  into  an  emulsion,  phos- 
phoretted  resin  rapidly  deposits  at  the  bottom  of  the  bottle,  and 
the  deposit  becomes  red  ;  the  preparation,  in  consequence  of  the 
great  density  of  the  phosphorus  (  =  7*8),  cannot  long  preserve  its 
homogeneity.  Submitted  to  the  action  of  alcohol,  phosphoretted 
resin  abandons  nearly  all  its  phosphorus  as  a  fine  powder, — scarcely 
anything  but  the  resin  dissolving,  unless  the  proportion  of  alcohol 
be  very  considerable.  The  author  thinks  that,  for  similar  reasons, 
the  administration  of  solid  phosphorus  ought  to  be  entirely  dis- 
continued. Non-saturated  solutions,  in  his  opinion,  alone  present 
the  phosphorus  in  an  extreme  state  of  division,  and  allow  of  a 
certain  and  regular  administration. 

To  avoid  the  inconvenience  in  preparing  phosphoretted  resin,  Mr. 
Abraham  has  proposed  to  substitute  balsam  of  tolu  for  the  resin. 
But  as  this  preparation  is  no  more  soluble  in  the  stomach  or  fusible 
at  the  temperature  of  the  human  body  than  Mr.  Gerrard's,  Dr.  Mehu 
does  not  consider  it  presents  any  marked  practical  advantage  over 
phosphoretted  resin. 

Phosphoretted  wax,  melting  at  about  68°  C,  is,  in  Dr.  Menu's 
opinion,  not  more  advantageous,  since,  although  it  is  more  easily 
made  into  pills  than  the  preceding  preparations,  these  pills  pass 
through  the  digestive  organs  without  modification  or  sensible  loss  of 
weight. 

With  respect  to  the  use  of  amorphous  phosphorus,  as  suggested 
by  Mr.  Postans,  the  author  remarks  that  the  action  of  amorphous 
phosphorus,  free  from  all  trace  of  crystallizable  'phosphorus,  is  much 
disputed.  If  it  were  not  excluded  through  inertness,  red  phosphorus 
could  be  manipulated  in  the  pilular  form  as  well  as  any  other  powder 
upon  which  the  air  exercises  no  sensible  action. 

Mr.  J.  Williams  has  proposed  the  use  of  a  solution  of  twelve 
grains  of  phosphorus  in  nine  fluid  ounces  of  glycerin  and  nine 
fluid  ounces  of  alcohol ;  the  solution  would  consequently  contain 
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one- twelfth  of  a  grain  of  phosphorus  to  the  fluid  drachm.  By 
dissolving  the  phosphorus  in  the  glycerin,  moderately  heated,  and 
then  adding  the  alcohol  heated  to  the  same  temperature,  Mr. 
Williams  obtains  a  solution  which  is  free  from  the  strong  acidity 
always  present  in  an  alcoholic  solution  necessarily  prepared  at 
a  much  higher  temperature,  and  due  to  the  conversion  of  the  phos- 
phorus into  oxygen  compounds.  Bat  Dr.  Mehu  points  out  that 
as,  according  to  Mr.  Williams's  own  admission,  this  solution  of 
phosphorus  in  alcohol  and  glycerin  deposits  after  a  time  a  part 
of  its  phosphorus,  it  has  the  fault  common  to  all  supersaturated 
solutions,  such  as  the  two  per  cent,  phosphorated  oil  of  the  Codex, 
namely,  that  it  cannot  be  kept  of  uniform  strength,  its  richness  in 
phosphorus  varying  with  time  and  temperature.  The  alcohol  has  a 
tendency  to  evaporate,  and  the  glycerin  to  absorb  atmospheric 
moisture,  and  these  two  effects  hasten  the  precipitation  of  the  phos- 
phorus. Further,  the  addition  of  this  solution  to  an  aqueous  liquid 
causes  the  immediate  precipitation  of  the  solid  phosphorus. 

Referring  to  Mr.  Williams's  plan  of  estimating  the  phosphorus  in 
solution  by  means  of  a  solution  of  bichloride  of  mercury,  Dr.  Mehu 
remarks  that  the  property  possessed  by  phosphorus  of  converting 
this  salt  into  protochloride  of  mercury  is  also  enjoyed  by  hypophos- 
phorous  acid  and  other  oxidized  products  of  phosphorus. 

The  author  states  that  Dr.  Routh  has  proposed  phosphoretted 
spermaceti  as  a  preparation  suitable  for  the  administration  of  phos- 
phorus, but  without  publishing  any  experience  to  justify  his  recom- 
mendation. Dr.  Mehu  finds  that  it  is  easy  to  dissolve  in  spermaceti 
melted  at  about  70°  C,  two  per  cent,  of  its  weight  of  phosphorus, 
and  that  the  solution  agitated  during  cooling  in  a  hermetically 
closed  flask  forms  a  fairly  homogeneous  preparation ;  but  it  reddens 
with  extreme  facility  when  exposed  to  the  action  even  of  diffused 
light.  During  the  winter  months  the  effect  is  very  perceptible  after 
a  few  hours.  Even  when  containing  only  one  per  cent,  of  phos- 
phorus, phosphoretted  spermaceti  is  rapidly  coloured  by  light. 
Moreover,  this  preparation  has  the  disadvantage  of  other  solid  pre- 
parations, that  it  is  necessary  to  pulverize  it  before  it  is  used ; 
neither  does  it  melt  at  the  temperature  of  the  body.  The  author, 
therefore,  considers  that  it  presents  no  advantage  over  the  resin  and 
other  solid  preparations. 

Dr.  Routh  has  also  indicated  neat's- foot  oil  as  a  good  solvent  of 
phosphorus,  but  he  has  omitted  to  specify  its  particular  advantages, 
probably,  Dr.  Mehu  thinks,  because  he  is  not  acquainted  with  any. 
But  Dr,  Mehu  states  that  in  his  experiments  he  has  found  that 
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animal  oil  gives  only  mediocre  results.  Further,  commercial  neat's- 
foot  oil  is  so  variable  a  product  that  it  cannot  prudently  be  used  for 
a  preparation  the  constant  composition  of  which  is  indispensable. 

In  the  preparation  of  pkosphoretted  cod-liver  oil,  Dr.  Mehu  does 
not  recommend  the  direct  solution  of  the  phosphorus  in  the  cod- liver 
oil  by  the  aid  of  heat,  but  that  a  sufficient  quantity  of  oil  of  almonds, 
containing  one  per  cent,  of  phosphorus,  be  added  to  the  cod-liver 
Oil  to  bring  it  up  to  the  richness  in  phosphorus  required. 

Phosphorated,  ether  is  open  to  the  serious  objection  that  by  its  too 
rapid  volatilization  free  solid  phosphorus  is  deposited.  Further, 
whilst  it  is  difficult  to  obtain  ether  free  from  water  and  alcohol,  its 
solvent  power  with  respect  to  phosphorus  will  vary  with  the  propor- 
tions of  each  of  those  bodies  present.  On  the  other  hand,  phospho- 
rated ether  will  not  mix  with  water;  introduced  into  an  emulsion  or 
draught  it  quickly  deposits  solid  phosphorus,  and  a  similar  deposit 
of  solid  phosphorus  is  to  be  feared  when  phosphorated  ether  is  intro- 
duced into  the  stomach  in  capsules. 

With  respect  to  the  so-called  solution  of  chlorophosphide  of 
arsenic,  obtained  by  allowing  hydrochloric  acid  to  react  upon  phos- 
phorus and  arsenic  in  a  fine  state  of  division,  Dr.  Mehu  says  that 
such  a  mixture  is  neither  a  solution  of  free  phosphorus  nor  of  chloro- 
phosphide of  arsenic,  but  a  hydrochloric  solution  of  variable  compo- 
sition containing  oxygen  products  of  arsenic  and  phosphorus.  This 
preparation  is,  in  his  opinion,  unworthy  of  any  attention. 

Phosphide  of  zinc,  Dr.  Mehu  thinks,  cannot  be  considered  a  medi- 
cament presenting  free  phosphorus  to  the  system. 

Dr.  Mehu  shares  the  opinion  of  Mr.  Martindale,  that  the  previous 
heating  of  oil  of  almonds  to  300°  F.  is  not  a  precaution  absolutely 
necessary  in  the  preparation  of  phosphorated  oil  of  good  quality  ; 
but  he  adds  that  his  recommendation  of  this  preliminary  heating 
had  for  its  object  the  rendering  of  the  preparation  unalterable  by 
light.  That  it  has  this  effect  he  has  proved  by  the  preservation  of 
flasks  of  oil  containing  one  per  cent,  of  phosphorus,  exposed  to  the 
light  during  seven  years,  without  manifesting  the  slightest  turbidity 
or  depositing  a  trace  of  red  phosphorus.  At  the  Pharmaceutical 
Congress  in  St.  Petersburg  he  exhibited,  for  comparison,  phospho- 
rated oil  unaltered,  which  had  been  prepared  six  years  with  previously 
heated  oil  of  almonds,  and  some  prepared  with  the  same  kind  of  oil 
not  previously  heated.  The  phosphorus  in  the  latter  was  almost 
entirely  precipitated  in  the  state  of  red  phosphorus,  although  the 
solution,  like  the  former,  had  been  kept  in  a  vessel  sealed  at  the 
lamp. 
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Mr.  Ashburton  Thompson  lias  stated  that  the  phosphorated  oil  is 
an  unsatisfactory  preparation,  because  when  exposed  to  the  air  the 
phosphorus  which  it  contains  readily  oxidizes.  Dr.  Mehu  points  out 
that  this  oxidation,  which  is  common  to  all  preparations  containing 
free  phosphorus,  may  be  prevented  by  the  addition  of  a  few  drops 
of  ether.  The  same  result  may  be  attained  by  the  use  of  a  small 
quantity  of  oil  of  turpentine,  but  such  an  addition  may  be  objection- 
able, since  oil  of  turpentine  acts  as  an  antidote  to  phosphorus.  Dr. 
Mehu  states  that  he  has  kept  phosphorated  oil  to  which  a  very 
small  quantity  of  ether  has  been  added, ,  for  months,  in  bottles 
opened  every  day,  without  the  oil  undergoing  any  sensible  altera- 
tion. 

Dr.  Mehu  supplements  his  criticisms  by  some  details  as  to  what 
he  has  found  to  be  the  best  mode  of  preparing  phosphorated  oil. 
Pure  oil  of  sweet  almonds,  slightly  coloured,  limpid,  free  from  ad- 
mixture with  oil  from  plum  and  peach  kernels  sometimes  present  in 
commercial  oil,  is  the  oil  he  prefers  to  use.  This  oil  is  heated  in  a 
porcelain  capsule.  At  a  temperature  near  1-50°  C.  it  is  very  percept- 
ibly decolorized,  and  this  decoloration  is  more  marked  as  the  tem- 
perature rises,  but  it  is  not  entirely  persistent  after  cooling.  The 
decoloration  is  a  sign  of  the  good  quality  of  the  oil ;  for  the  red- 
tinted  oils,  extracted  from  the  seeds  of  various  species  of  Rosacece 
are  very  slightly  decolorized.  The  colour  is  injurious  to  the  appear- 
ance of  the  product,  although  not  to  the  solvent  or  keeping  proper- 
ties of  the  oil.  The  oil  after  being  raised  to  a  temperature  of  from 
200°  to  250°  C,  is  left  to  cool  partially,  and  then  filtered  still  hot 
through  paper.  The  vessel  into  which  it  is  received  should  be 
scrupulously  dry  and  clean.  This  oil  will  dissolve  about  one-eightieth 
of  its  weight  of  phosphorus,  but  is  recommended  not  to  dissolve 
more  than  one  per  cent.,  so  as  to  avoid  all  danger  of  supersatura- 
tion.  A  ground-stoppered  flask  is  then  filled  to  nine-tenths  of  its 
capacity  with  the  oil,  and  one  per  cent,  of  its  weight  of  phosphorus 
added.  The  phosphorus,  cut  under  water  and  weighed  after  drying 
with  a  fine  linen  cloth,  should  be  perfectly  transparent  and  free 
from  either  red  or  white  phosphorus.  The  flask  is  placed  up  to  the 
neck  in  a  boiling  water-bath  ;  and  when  sufficiently  heated  it  is 
closed,  and  after  the  temperature  has  risen  to  about  70°  or  80°  C. 
the  bottle  is  well  agitated  until  the  solution  of  the  phosphorus  is 
complete.  Dr.  Mehu  does  not  operate  upon  more  than  a  kilogram 
of  oil  at  a  time,  so  that  the  agitation  may  not  be  too  difficult.  When 
the  flask  has  cooled,  if  it  be  opened  in  the  dark,  the  oil  presents  a 
beautiful  phosphorescence   and   emits   luminous   vapours.     A  few 
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drops  of  ether  poured  upon  the  stopper  at  the  moment  of  opening 
the  bottle  suffices  to  prevent  this  oxidation  and  phosphorescence. 

Most  fixed  oils  dissolve  nearly  one-eightieth  of  their  weight  of 
phosphorus ;  castor  oil,  however,  dissolves  only  one  part  in  one  hun- 
dred and  twenty  at  ordinary  temperature.  Experiment  has  shown 
that  with  arsenious  acid  the  results  are  different,  castor  oil  dissolv- 
ing three  parts  in  a  thousand,  whilst  oil  of  almonds  dissolves  scarcely 
one  part.  Dr.  Menu's  experiments  have  shown  also  that  the  essen- 
tial oils  which  contain  no  oxygen,  alone  prevent  the  phosphorescence 
of  phosphorated  oil ;  oxygenated  essential  oils  do  not  possess  that 
power. 

The  pharmaceutical  form  which,  in  Dr.  Menu's  opinion,  lends  it- 
self best  to  the  continued  administration  of  phosphorated  oil  is  that 
of  capsules  containing  one  milligram.  He  also  gives  the  following 
formula  for  an  emulsion  : — 

Phosphorated  Oil  (1  per  cent.) .         .  0*10  gram. 

Syrup  of  Gum 30-00     „ 

Distilled  Peppermint  Water.     .         .        30-00     „ 

Pour  the  30  grams  of  syrup  of  gum  into  a  bottle  of  60  grams  capa- 
city, and  by  slightly  shaking  cause  it  to  moisten  the  entire 'interior 
of  the  bottle.  Introduce  the  phosphorated  oil  (as  many  decigrams 
as  the  emulsion  should  contain  milligrams  of  phosphorus),  shake 
well  and  pour  in  the  peppermint  water.  The  bottle  should  be 
shaken  before  administering  a  dose,  to  render  the  emulsion  perfectly 
homogeneous. 

Soluble  Albuminate  of  Mercury,  a  New  Preparation  for  Hypo- 
dermic Use.  Professor  H.  V.  Bamberger.  (Zeitschr.  des  oesterr. 
Ver.,  1876,  Nos.  10  and  12.)  The  author  recommends  mercuric  al- 
buminate dissolved  in  a  solution  of  chloride  of  sodium  as  a  non- 
irritant  compound  of  mercury  for  subcutaneous  injections. 

A  solution  of  egg- albumen  in  four  times  its  volume  of  water  is 
strained  through  cloth  and  then  through  a  plaited  filter.  The  clear 
liquid  is  now  precipitated  with  mercuric  chloride,  and  the  precipitate 
dissolved  by  means  of  chloride  of  sodium.  The  mixture  is  allowed 
to  settle  in  a  closed  vessel,  and  is  then  filtered  either  through  glass 
thread  or  through  a  moistened  Swedish  filter.  As  it  is  important 
that  an  excess  of  either  corrosive  sublimate  or  of  albumen  should  be 
avoided,  an  experiment  on  a  small  scale  is  first  made  to  ascertain 
the  proper  proportions.  For  this  purpose  a  solution  of  mercuric 
chloride  of  known  strength  is  added  from  a  burette,  drop  by  drop, 
until  the  precipitation  is  completed ;  the  quantity  required  is  noted 
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and  a  slightly  smaller  quantity  is  used  in  making  the  preparation  on 
a  larger  scale.  An  improvement  on  this  process  is  suggested  by 
Dr.  Hamberger,  who  recommends  the  use  of  sodium  carbonate  as  an 
indicator  in  the  test  just  mentioned.  To  a  small  portion  of  the  al- 
bumen solution,  the  solution  of  mercuric  chloride  is  added  gradually 
as  before,  and  a  drop  of  the  mixture  occasionally  tested  with  a  drop 
of  solution  of  sodium  carbonate.  The  appearance  of  a  yellow  or  red 
coloration  indicates  an  excess  of  mercuric  chloride  ;  sufficient  of  the 
albumen  solution  is  then  added  until  a  perfectly  white  precipitate  is 
obtained  on  the  addition  of  the  sodium  carbonate.  The  amount  of 
chloride  of  sodium  necessary  for  effecting  a  permanent  solution  is 
now  ascertained  by  adding  sufficient  of  its  aqueous  solution  until 
merely  a  faint  cloudiness  remains.  From  the  figures  thus  obtained 
the  necessary  proportions  are  readily  calculated.  The  mixture  is 
put  aside  for  two  days,  then  filtered  and  kept  in  small,  well  corked 
vials  in  a  cool  place.  The  solution  is  made  of  such  a  strength  as 
to  contain  a  quantity  of  mercuric  albuminate  equivalent  to  one  per 
cent,  mercuric  chloride.  *20  c.c.  should  yield  0"171  gram  of  sulphide 
of  mercury. 

Professor  Bamberger  states  that  the  albuminate  of  mercury  may 
be  used  internally  without  inconvenience,  as  it  does  not  act  on  the 
mucous  membrane  either*  of  the  stomach  or  mouth. 

Adulteration  of  Oil  of  Cloves.  E.  Jacquemin.  (Journ.  de  Pharm. 
et  de  Gliirn.,  xxii.,  100.)  About  five  years  ago  Professor  Fluckiger 
suggested  the  reaction  of  phenol  with  ammonia  and  calcium  hypo- 
chlorite as  a  test  for  the  detection  of  this  substance  in  sophisticated 
oil  of  cloves.  For  the  same  purpose  the  writer  recommends  the 
following  test  as  a  more  delicate  one,  and  states  that  a  single  drop 
of  the  essential  oil  suffices  for  the  detection  of  the  adulterant.  One 
drop  of  the  oil  is  mixed  with  a  small  trace  of  solution  of  aniline  by 
means  of  a  glass  rod,  and  then  shaken  with  five  or  six  c.c.  of  dis- 
tilled water.  By  the  addition  of  a  few  drops  of  solution  of  sodium 
hypochlorite  to  the  mixture,  the  characteristic  blue  coloration  due 
to  phenol  will  be  developed  in  a  few  minutes,  whereas  with  the  pure 
oil  nothing  but  the  purplish  violet  colour  of  aniline  will  be  perceived. 
Stirring  or  shaking  must  be  avoided  after  the  addition  of  the  hypo- 
chlorite. The  presence  of  one  per  cent,  of  phenol  can  thus  be 
demonstrated  in  one  drop  of  the  oil. 

A  Convenient  Apparatus  for  Hot  Filtration.  Dr.  H.  Car- 
rington  Bolton.  (Amer.  Chem.,  July,  1875.)  The  writer  thinks 
there  is  room  for  a  simple,  cleanly,  portable,  and  inexpensive  ap- 
paratus for  keeping  the  contents  of  a  funnel  hot  while  filtering, 
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and  believes  that  these  requirements  are  filled  by  the  new  apparatus 
described,  in  his  paper. 

The  materials  are  found  in  any  ordinary  laboratory.  Select  a 
small  funnel  with  a  long  stem,  and  a  larger  funnel  with  a  wider 
throat,  and  cut  the  stem  of  the  larger  funnel  short ;  slip  a  piece  of 
indiarubber  tubing  of  the  required  size  over  the  stem  of  the 
smaller  funnel,  and  then  insert  it  in  the  larger  one,  so  that  it  fits 
water-tight.  The  inner  funnel  should  project  about  half  a  centimetre 
above  the  edge  of  the  outer,  and  as  much  below  the  stem  of  the 
latter  as  it  admits.  The  three  sizes  named  below  will  be  found 
sufficient  for  all  operations  of  analytical  chemistry. 

The  dimensions  are  given  in  centimetres ;  the  first  figures  give 
the  greatest  diameter  of  the  funnel,  and  the  second  its  length,  in- 
cluding stem : — 


Outer  Funnel. 

Inner  Funnel. 

*o.  1     . 

7   x   64      . 

4  xlO 

„     2     . 

lOJx   94      . 

64  x  12| 

„     3     . 

13^x13 

10   xl7 

Steam  generated  in  a  flask  of  about  one  litre  capacity  and  con- 
ducted by  means  of  a  glass  tube  into  water  filling  the  space  between 
the  two  funnels,  warms  the  filter  on  the  inner  funnel  with  its  con- 
tents. In  one  experiment  the  water  in  the  outer  funnel  marked  a 
temperature  of  97°  C,  and  the  liquid  in  the  inner  one  76°  C.  The 
temperature  of  the  inner  funnel  may  be  greatly  increased  by  covering 
it  with  a  convex  glass,  or  by  employing  a  saline  solution  in  the  outer 
funnel. 

As  a  matter  of  course,  water  condenses  in  the  outer  funnel,  and 
must  be  removed  from  time  to  time.  In  the  case  of  funnels  No.  2, 
it  accumulates  at  the  rate  of  30  to  35  c.c.  in  half  an  hour,  when  boil- 
ing vigorously.  This  seems  at  first  sight  to  be  an  objection,  but 
the  superfluous  water  can  be  so  readily  removed  with  a  pipette  or 
a  siphon  that  it  does  not  have  much  force  ;  or  the  accumulating 
water  may  be  drawn  back  into  the  steam  generator  through  dim- 
inished pressure,  by  simply  removing  the  lamp  beneath  the  flask. 
In  this  case  the  end  of  the  tube  should  plunge  but  a  little  below 
the  surface  of  the  water  in  the  outer  funnel,  else  the  latter  will  be 
completely  emptied. 

Actually,  the  operator  is  not  at  all  annoyed  by  the  necessity  of 
attending  to  this  point,  for  the  filtration  requires  his  constant  pre- 
sence. Should  the  outer  funnel  be  filled  with  distilled  wrater  at  the 
outset,  an  overflow  would  not  prove  serious  ;  since  the  inner  funnel 
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stands  higher  than  the  outer,  any  disturbance  of  the  precipitate  by 
accumulating  water  is  out  of  the  question. 

The  great  compactness  and  cleanliness  of  this  apparatus  make  it 
available  in  quantitative  analysis;  and  the  writer  has  used  it  for  some 
time  with  great  satisfaction.  After  washing  a  precipitate  on  the  filter, 
it  may  be  dried  very  speedily  by  simply  continuing  the  heat.  The 
dried  filter  removes  easily  ;  and  so  the  two  funnels,  once  arranged, 
need  not  be  disconnected. 

Other  advantages  will  occur  to  those  using  the  apparatus ;  such 
as  the  transparency  of  the  outer  vessel,  the  total  absence  of  metal, 
and  the  increased  rate  of  filtration  consequent  upon  the  higher 
temperature.  The  double  funnel  may  be  connected  with  a  Bunsen 
water  pump,  or  other  apparatus  for  rapid  filtration. 

In  washing  precipitates  with  hot  water  it  has  also  been  found 
feasible  to  direct  the  steam  from  a  small  generator  directly  into  the 
filter  itself;  if  care  be  taken  to  moderate  the  pressure,  the  precipitate 
is  washed  with  hot  distilled  water  without  danger  of  loss  by  spatter- 
ing, and  this  works  almost  automatically. 

Acetuni  Scillae,  B.  P.  E.Gregory.  (Canadian  Pharm.  Journ., 
Oct.,  1875,  77.)  The  results  of  a  number  of  experiments  conducted 
by  the  author  led  him  to  the  following  conclusions : — 

The  addition  of  proof  spirit  to  acetum  scillge,  as  ordered  by  the 
B.  P.,  is  worse  than  useless,  since  it  impairs  the  beauty  of  the  pre- 
paration, and  renders  it  less  able  to  resist  the  inroads  of  decomposi- 
tion. 

The  preparation  is  best  kept  in  a  place  having  a  uniform  tempera- 
ture, and  not  exposed  to  very  strong- light.  Of  the  samples  experi- 
mented with,  those  suffered  most  which  had  been  exposed  to  the 
greatest  variation  of  temperature. 

The  Application  of  Salicylic  Acid  as  an  Antiseptic.  Dr.  J.  C. 
Ogilvie  Will.  (Lancet,  Dec.  18th,  1875.)  In  the  author's  opinion 
salicylic  acid  is  a  trustworthy  antiseptic.  It  is  superior  to  carbolic 
acid,  as  it  is  not  an  irritant,  and  because  it  is  odourless,  almost 
tasteless,  and  non-poisonous.  Nor  is  it  volatile,  and  dressings  im- 
pregnated with  it  therefore  retain  their  antiseptic  properties  longer 
than  those  prepared  with  carbolic  acid.  It  is  more  reliable  than 
boracic  acid,  and  can  be  more  easily  incorporated  with  fatty  sub- 
stances. 

Preparations  of  Salicylic  Acid. — Thiersch,  who  follows  Lister's 
mode  of  treatment,  with  the  exception  of  the  substitution  of  salicylic 
for  carbolic  acid,  employs  cotton- wadding  or  jute  impregnated  with 
the  acid  in  place  of  gauze  ;  but  as  the  preparation  of  his   dressings 
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is  a  complicated  process,  and  requires  a  lengthy  description,  the 
writer  merely  refers  to  notices  of  Dr.  Thiersch's  paper  which  ap- 
peared in  a  medical  contemporary  for  May  26th,  and  June  2nd, 
1875,  where  fall  particulars  are  given.  The  watery  solutions  em- 
ployed by  him  contain  one  part  of  acid  in  300  parts  of  water.  As 
an  application  to  granulating  surfaces,  a  lotion  containing  one  part 
of  acid,  three  of  sodium  phosphate,  and  50  of  water  has  been  found 
useful.  As  already  mentioned,  heat,  and  the  addition  of  borax, 
increases  its  solubility ;  a  clear  lotion  of  considerable  strength  can 
thus  be  obtained.  For  instance,  10  grains  of  acid  can  be  readily 
dissolved  in  an  ounce  of  water  by  heating,  and  then  adding  six 
grains  of  borax,  or  even  20  grains  of  the  acid  will  be  taken  up  by 
an  ounce  of  water,  if  14  grains  of  borax  are  added.  These  solu- 
tions, in  addition  to  their  use  as  lotions,  may  be  used  as  gargles, 
where  an  antiseptic  and  astringent  gargle  is  indicated.  To  a  sur- 
face where  it  can  be  accurately  applied,  and  where  the  discharge  is 
slight,  salicylic  acid — taking  the  place  of  boracic  acid — is  a  nice 
application.  The  formula  is  from  half  a  dram  to  a  dram  of  salicylic 
acid,  one  dram  of  white  wax,  two  drams  of  paraffin,  and  two  drams 
of  almond  oil ;  melt  and  rub  up  in  a  heated  mortar.  It  should  be 
spread  on  strips  of  muslin  or  fine  linen. 

Another  ointment  may  be  made  of  sperm  oil,  one  dram  and  a 
half ;  oil  of  theobroma,  five  drams  and  a  half ;  salicylic  acid,  from 
half  a  dram  to  a  dram.  This  forms  a  thick  paste,  which  should  be 
thickly  spread  on  lint.  The  heat  of  the  surface  acting  on  the  oil  of 
theobroma,  a  diffusible  ointment  is  formed,  which  is  a  suitable  appli- 
cation when  it  is  desired  to  have  the  discharge  thoroughly  saturated 
with  the  antiseptic.  An  ointment  less  easily  acted  on  by  the  heat 
of  the  body  consists  of  sperm  oil  and  paraffin,  of  each  a  dram  and 
a  half ;  oil  of  theobroma,  two  drams ;  oil  of  almonds,  one  dram ; 
salicylic  acid,  from  half  a  dram  to  a  dram. 

A  very  simple  and  most  useful  ointment,  and  one  which  answers 
admirably  in  some  affections  of  the  skin,  is  formed  of  half  a  dram  to 
a  dram  of  the  acid  to  seven  drams  of  simple  ointment.  Though 
neither  watery  nor  oily  preparations  of  this  acid  belong  to  what  is 
termed  elegant  pharmacy,  yet  a  liniment  of  salicylic  acid  and  olive 
oil  will  he  found  of  much  efficacy  in  burns.  As  an  example,  the 
writer  cites  a  case  of  burn  involving  the  upper  arm  and  nearly  the 
whole  back  of  a  child  aged  seven,  in  which  he  recently  employed  it. 
When  his  advice  was  requested,  free  suppuration  had  taken  place, 
accompanied  by  great  fetor.  Lint  soaked  in  olive  oil  and  salicylic 
acid — 12  drams  of  the  acid  to  16  ounces  of  oil — was  prescribed. 
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The  result  was  most  satisfactory, — the  fetor  disappearing,  the  sup- 
puration rapidly  decreasing,  the  pain  greatly  abating,  and  kindly 
healing  action  taking  place.  In  less  than  a  fortnight  the  whole 
surface  was  healed,  with  the  exception  of  two  small  spots  covered 
by  healthy  granulations,  to  which  red  lotion  was  applied.  He  has 
also  obtained  excellent  results  with  a  much  weaker  oily  solution  in 
a  case  of  severe  scald  of  the  foot. 

For  cancerous  sores,  Thiersch  recommends  dusting  with  the  pure 
acid,  or  with  equal  parts  of  the  powder  and  starch ;  or  powder 
formed  of  charcoal  and  the  acid  might  be  employed  for  the  same 
purpose,  or  for  dusting  over  the  face  of  poultices  applied  to  slough- 
ing surfaces.  Endless  preparations  might  be  devised  ;  but  those 
here  described  appeared  to  Dr.  Will  perfectly  satisfactory,  and  as 
useful  as  any  combinations  with  which  he  is  acquainted. 

In  conclusion,  the  writer  strongly  urges  the  use  of  salicylic  acid 
in  eczematous  affections,  and  states  that  its  beneficial  action  is 
nowhere  more  marked  than  in  them.  In  the  eczema  of  children, 
and  more  especially  in  that  found  affecting  the  head  and  face,  he 
finds  it  to  be  far  superior  to  any  other  remedy  he  has  ever  employed. 

The  Influence  of  Salicylic  Acid  and  some  other  Antiseptics  in 
Ferments.  Ed.  Schaer.  (Journ.Chem.  Soc,  from  Journ.  fur pract. 
Chemie.,  2nd  series,  xii.,  123.)  From  numerous  experiments  it 
would  appear  that,  with  few  exceptions,  hydrocyanic  acid  in  actual 
contact  completely  arrests  or  greatly  diminishes  the  action  of  both 
cellular  and  non-organised  ferments ;  while  carbolic  acid  influences 
only  the  former  class.  Thus,  phenol  does  not  influence  diastase, 
while'it  decidedly  checks  alcoholic  fermentation  through  saccharo- 
myces  and  the  putrefactive  changes  accompanying  bacteria.  Nei- 
ther does  phenol  influence  the  catalysis  of  hydrogen  peroxide,  or  the 
relations  of  ferments  to  ozone  ;  while  hydrocyanic  acid  completely 
destroys  those  properties,  as  in  its  action  on  extract  of  malt,  for 
instance.  m 

A  more  concentrated  form  of  phenol  often  checks  such  ferments, 
through  its  power  of  coagulating  albumen,  not  only  in  the  ferments 
themselves,  but,  the  author  supposes,  in  the  solutions  containing 
them,  since  the  rapidly  coagulated  proteids  would  mechanically 
envelop  the  ferments.  But  even  when  so  far  diluted  as  not  to  cause 
coagulation,  phenol  exerts  a  marked  influence  on  the  development 
of  cellular  ferments. 

The  author  confirms  the  observation  of  Binz,  that  quinine  does 
not  influence  the  particular  fermenting  powers  of  diastase,  emulsin, 
and  ferments  of  that  class,  and  adds  that  they  are  similarly  un- 
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affected,  as  regards  the  peroxide  of  hydrogen  reaction,  by  salts  of 
quinine,  which,  however,  decidedly  influence  cellular  ferments. 

Salicylic  acid  behaves  in  like  manner  towards  the  chief  non- 
organized ferments ;  although,  by  its  power  of  coagulating  them,  it 
often  diminishes  or  stops  the  fermentation.  Kolbe  has  shown  that 
the  addition  of  one  per  cent,  of  salicylic  acid  to  amygdalin  and 
emulsin,  or  to  moistened  mustard,  prevented  the  development  of  the 
products  characteristic  under  ordinary  circumstances.  Nevertheless, 
both  glucose  and  cyanogen  can  be  detected  in  the  former  case,  and 
the  volatile  oil  of  mustard  after  awhile  in  the  latter.  Bitter  almonds 
freed  from  oil,  and  powdered  black  mustard  seed,  were  digested 
with  water,  and  one-fifth,  one-half,  or  one  per  cent,  of  salicylic  acid 
for  twenty-four  hours.  The  distillate  from  the  almonds  was  found 
to  contain  as  much  hydrocyanic  acid  as  if  no  salicylic  acid  had  been 
added.  The  quantity  of  salicylic  acid  employed  diminished  the 
amount  of  allyl  sulphocyanate  from  the  mustard  ;  but  one- tenth  per 
cent,  did  not  cause  appreciable  diminution,  although  it  powerfully 
affected  yeast  and  other  fungoid  ferments. 

Phenol,  salicylic  acid,  and  quinine  appear  to  demonstrate  a  de- 
cided difference  between  soluble  ferments  and  the  so-called  organized 
ferments,  i.e.,  some  components  of  certain  microscopic  organisms  ; 
but  both  classes  require  for  their  action  humidity  and  a  limited 
range  of  temperature,  and  in  some  cases  free  oxygen, — their  activity 
being  suspended  by  the  withdrawal  of  these  conditions. 

Different  results  are  obtained  according  to  the  modus  operandi  of 
the  experiments  on  the  action  of  synaptase  in  presence  of  salicylic 
acid.  If  water  be  added  to  powdered  almonds  with  one  or  one-half 
per  cent,  of  dry  salicylic  acid,  the  coagulation  of  the  emulsin  takes 
place  slowly,  and  the  fermentation  is  scarcely  affected.  But  if  a 
saturated  solution  of  salicylic  acid  be  added  to  an  equal  quantity  of 
water  containing  two  per  cent,  of  amygdalin  in  presence  of  about  ten 
per  cent,  of  ^lmond  emulsin,  the  fermentation  is  very  much  checked. 
But  the  arrest  of  fermentation  is  only  apparent ;  for  if  sufficient 
time  be  allowed — twelve  or  twenty- four  hours — as  much  hydrocyanic 
acid  will  be  produced  as  if  no  salicylic  acid  had  been  present. 

Salicylic  Acid  as  a  Disinfectant.  W.  Wagner.  (Joum.  Chem. 
Soc,  1875,  776,  from  Joum.  fur  pract.  Chem.,  2nd  series,  xi.,  87.)  As 
the  results  of  experience,  the  author  asserts  that — (1)  Salicylic  acid 
is  superior  to  phenol  as  a  disinfectant  for  both  fresh  wounds  and 
old  sores.  (2)  A  disinfecting  action  is  insufficient  for  venereal 
sores,  and  corrosion  is  requisite.  (3)  In  eczema  of  the  head  and 
face,  with  discharge,  salicylic  acid  is  extraordinarily  efficacious,  pre- 
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sumably  because  it  quickly  destroys  the  contagium.  (4)  In  all 
cases  where  fermentative  changes  occur  in  the  contents  of  the  ali- 
mentary canal,  salicylic  acid  acts  more  efficaciously  than  other 
antiseptic  substances,  since  it  can  be  administered  in  larger  doses. 
(5)  Its  use  is  highly  promising  as  a  prophylactic  in  all  diseases  in 
which  it  is  believed  that  the  morbid  processes  are  connected  with 
microscopic  organisms.  In  diphtheria  not  only  is  salicylic  acid  a 
powerful  restorative  remedy,  but  it  also  appears  to  shorten  the 
course  of  the  disease. 

Salicylic  Acid  as  a  Disinfectant .  M.Rozsnyaz.  (From  Chem. 
Cento.,  1875,  280.)  The  sparing  solubility  of  salicylic  acid  in  water 
(1  in  300)  impedes  its  use  as  a  disinfectant.  The  acid  may,  how- 
ever, be  dissolved  by  the  aid  of  thrice  its  weight  of  sodium  phos- 
phate in  50-100  parts  of  warm  water,  and  this  solution  remains 
clear  when  cold.  There  are,  nevertheless,  certain  disadvantages 
attending  the  use  of  such  a  solution  in  surgery.  A  better  solvent, 
and  one  free  from  these  disadvantages,  is  a  solution  of  sodium  sul- 
phite,— 1  part  of  salicylic  acid  and  2  parts  of  sodium  sulphite ; 
dissolve  in  50  part3  of  cold  water  to  a  clear  solution,  which  acts 
as  a  powerful  antiseptic. 

Industrial  Applications  of  Salicylic  Acid.  R.  Wagner.  (From 
Dingier 's  polyt.  Journ.,  ccxvii.,  136.)  If  a  concentrated  aqueous 
solution  of  salicylic  acid  be  applied  to  fresh  meat  and  the  meat  be 
then  placed  in  well-closed  vessels,  it  will  remain  perfectly  fresh  for 
a  long  period.  This  solution  is  also  very  useful  in  the  manufacture 
of  sausages  and  such  foods.  Butter  containing  a  little  salicylic  acid 
will  remain  fresh  for  months,  even  in  the  hottest  weather.  The 
same  acid  prevents  the  moulding  of  preserved  fruits.  In  the  manu- 
facture of  vinegar  this  acid  is  of  great  utility. 

The  addition  of  a  little  salicylic  acid  renders  glue  more  tenacious. 
The  acid  also  prevents  decomposition  in  gut  and  parchment  during 
their  manufacture. 

Skins  to  be  used  for  making  leather  do  not  undergo  decompo- 
sition if  steeped  in  a  dilute  solution  of  salicylic  acid. 

Weaver's  or  bookbinder's  glue,  and  other  allied  substances,  may 
be  preserved  for  a  long  period  by  treating  them  with  a  solution  of 
this  acid. 

Albumen  may  be  preserved  by  the  same  means. 

This  acid  is  a  very  delicate  test  reagent  for  iron. 

The  methyl-ethyl  and  amyl  ether  of  .salicylic  acid  are  used  as  per- 
fumes. The  calcium  salt,  on  keeping  and  distilling  with  water, 
yields  a  liquid  which  has  a  strong  odour  of  roses. 
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Benzoic  versus  Salicylic  Acid.  R.  R other.  (Pharmacol  Gazette, 
Sept.  8th.)  In  the  writer's  opinion  the  accounts  that  have  been 
published  respecting  the  antiseptic  powers  of  salicylic  acid  are  to  a 
great  extent  exaggerations.  He  has  tried  it  with  syrup  of  marsh- 
mallow,  raspberry  juice,  and  milk,  but  failed  to  obtain  satisfactory 
results.  He  also  quotes  Prof.  Salkowsky's  opinion  as  to  the  com- 
parative merits  of  salicylic  and  benzoic  acid  (see  Year-Book  of 
Pharmacy,  1875,  353),  and  comes  to  the  conclusion  that  much  of 
what  has  been  said  with  reference  to  the  antiseptic  properties  of 
salicylic  acid  is  to  be  attributed  to  a  spirit  of  pecuniary  enterprise. 

Preparations  of  Salicylic  Acid.  M.  Maury.  (Eepert.  de  Pharm. 
[N.S.],  ill.,  609  ;  Pharm.  Journ.,  3rd  series,  vi.  383.)  The  following 
formulae  are  abstracted  from  the  author's  paper  on  "  The  Pharmacy 
of  Salicylic  Acid,"  read  before  the  Pharmaceutical  Association  of 
Lyons : — 

External  Use. — Dr.  Wagner  recommends  that  a  thin  layer  of 
finely-powdered  salicylic  acid  should  be  spread  upon  calico  and  ap- 
plied by  means  of  a  bandage  to  wounds. 

Pommade. — Dr.  Wagner  gives  the  following  formula  : — 

Salicylic  Acid 15  parts. 

Alcohol 30     „ 

Lard 150     ,, 

It  is  important  to  use  the  alcohol  as  a  solvent ;  the  direct  mixture 
of  the  acid  with  the  lard  does  not  give  the  same  good  effects. 

Dentifrices. — M.  Paulcke,  a  pharmacien  at  Leipzig,  prepares  as  a 
dentifrice  a  powder  in  which  salicylic  acid  is  incorporated  ;  also  an 
"  elixir  dentifrice,"  from  a  solution  of  the  acid  aromatized  with  oil 
of  wintergreen. 

Foot  Powder. — It  is  stated  that  salicylic  acid  removes  the  odour 
of  sweat  from  feet,  without  preventing  the  sweating,  its  action  being 
to  prevent  the  formation  of  butyric,  valerianic,  and  other  acids  of 
the  same  family,  which  injure  the  feet.  M.  Paulcke  therefore  pre- 
pared, with  salicylic  acid,  soap,  talc,  and  starch,  a  powder  for  the 
feet,  which,  whilst  rendering  them  firm,  is  said  to  induce  an  agree- 
able softness,  and  to  remove  all  unpleasant  smell. 

Mixture. — The  following  formula  is  attributed  to  Professor  Wun- 
derlich : — 

Salicylic  Acid 1  gram. 

Oil  of  Sweet  Almonds        .         .         .         .     20     „ 

Gum  Arabic 10     ,, 

Syrup  of  Almonds 25     ,, 

Orange  Flower  Water        .        .        .        .    45     ,, 
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A  teaspoonful  to  be  used  every  hour  when  children  are  sufficiently 
old  to  use  a  gargle.  Dr.  Fontheim  says  it  may  be  so  administered 
every  hour. 

Solution  in  Glycerin  and  Water. — M.  Muller,  a  pharmacist  at 
Breslau,  gives  the  following  : — 

Salicylic  Acid 1  gram. 

Glycerin 20     „ 

Distilled  Water 80     „ 

First  treat  the  acid  with  the  glycerin,  and  then  add  the  water. 

In  Switzerland,  salicylic  acid  has  been  used  in  typhoid  and  palu- 
dian  fevers,  etc.  It  has  been  noticed  that  it  has  a  very  remarkable 
cumulative  action ;  for  after  having  obtained  the  desired  remission 
by  a  first  dose  of  four  to  eight  grams,  it  has  been  found  that  a  dose 
of  one-half  or  one-fourth  that  quantity  on  the  following  days  is  suffi- 
cient to  keep  the  temperature  within  good  limits  Dr.  de  Ceren- 
ville  recommends  that  these  doses  should  be  administered  in  water, 
flavoured  with  liquorice  juice. 

The  following  formulas  are  due  to  M.  Maury  : — 

Antiseptic  Mouth  Paste. 

'Rectified  Salicylic  Acid   ....       2  grams. 
Honey 34     „ 

Compound  Powder  for  Extemporaneous  Antiseptic  Mouth  Paste. 

Rectified  Salicylic  Acid 2  grams. 

Powdered    Sugar,   or  some   other  inert 

powder 20     ,, 

Mix.  To  be  applied  to  the  sore  parts  of  the  mouth  by  means  of 
a  brash  previously  moistened  with  water. 

Lozenges. — Salicylic  acid,  with  sufficient  gum  and  sugar  for  each 
lozenge  to  contain  25  milligrams  of  the  acid. 

Salicylic  Syrup. — Pure  salicylic  acid,  with  sufficient  syrup  of 
orange  flowers  for  20  grams  to  contain  5  centigrams  of  the  acid. 


Mixture. 


Pure  Salicylic  Acid    . 

Powdered  Gum  Arabic 

Sugar 

Orange  Flower  Water 

Distilled  Water 


1-50  gram. 
10-00     ,, 
10-00     „ 
20-00     „ 
100-00     „        F. 


Shake  the  bottle  before  each  dose.    A  teaspoonful  every  two  hoars 
for  children. 
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Salicylic  Wine. 

Pure  Salicylic  Acid        ....        2  grams. 
Muscat  Wine 100     „        F.  &.  a. 

Wine  of  Cinchona  and  Salicylate  of  Quinine. 

Calisaya  Bark 30  grams. 

Salicylate  of  Quinine    .         .         .         .  1     ,, 

Madeira  Wine 1000     „        F.  s.  a. 

Injection. — A  solution  of  one  part  of  salicylic  acid  in  300  parts 
of  water  has  been  used  as  an  injection  in  fluor  albus. 

A  Method  of  Increasing  the  Solubility  of  Salicylic  Acid.  Dr.  H. 
Bose.  (Med.  Times  and  Gaz.,  from  Berl.  Klin.  Wochenschr.,  July 
12th.)  The  author  shows  that  the  solubility  of  salicylic  acid  in  water 
is  enormously  increased  by  the  addition  of  borax ;  so  that  with  the  aid 
of  eight  parts  of  the  latter  10  parts  of  the  acid  can  be  dissolved  in 
100  parts  of  water.  The  borax  should  be  dissolved  first,  and  the 
salicylic  acid  then  gradually  added  to  the  boiling  solution.  Since 
commercial  samples  of  both  these  drugs  are  not  chemically  pure,  a 
small  amount  separates,  and  requires  to  be  filtered  off  on  cooling. 
The  filtrate  is  a  clear  yellowish  or  light  brown  fluid,  according  to 
its  concentration.  The  proof  that  the  addition  of  borax  does  not 
convert  more  than  a  part  of  the  salicylic  acid  into  salicylate  of 
soda — a  salt  devoid  of  antiseptic  properties — is  easily  shown ;  for 
if  we  dissolve  6*9  parts  of  the  acid  in  100  parts  of  boiling  water, 
and  then  add  2 '89  parts  of  bicarbonate  of  soda,  the  carbonic  acid 
in  the  latter  is  set  free,  while  the  soda  combines  with  the  salicylic 
acid,  and  on  cooling  there  is  such  an  abundant  deposition  of 
the  excessive  acid,  that  the  whole  liquid  becomes  nearly  solid, 
owing  to  the  formation  of  crystals.  Now,  if  the  whole  be  re-heated 
until  the  acid  is  completely  dissolved,  and  then  3'58  parts  of  boracic 
acid  added,  no  deposit  of  any  kind  occurs  on  cooling.  The  most 
suitable  strength  in  which  the  above  solution  can  be  used  for  direct 
application  to  wounds  is,  according  to  Dr.  Bose's  experience,  one 
which  contains  from  2^  to  5  per  cent,  of  salicylic  acid,  and  2  to  4 
per  cent,  of  borax.  Solutions  containing  more  than  5  per  cent, 
of  acid  are  too  irritating,  and  give  rise  to  a  very  abundant  capillary 
haemorrhage  if  applied  to  the  surface  of  a  fresh  wound.  Dr.  Bose 
speaks  highly  of  the  result  obtained  with  the  boro-salicylic  dressing 
in  a  number  of  cases  of  removal  of  small  tumours.  The  operations 
were  all  performed  without  the  spray,  and  only  the  sponges  and  for- 
ceps used  were  cleansed  antiseptically  with  the  above  solution.     The 
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wound  was  thoroughly  washed  with  the  same  liquid,  and  then  a  thick 
layer  of  salicylic  wadding,  also  soaked  with  it,  was  laid  on  its  op- 
posed edges,  so  as  to  reach  several  fingers'-breadths  beyond  them, 
and  fixed  by  means  of  a  bandage  ;  catgut  was  used  to  tie  any  vessels 
requiring  ligature.  In  those  cases  where  the  edges  of  the  wound 
could  not  be  accurately  brought  together,  Dr.  Bose  puts  in  catgut 
sutures,  and  then  filled  the  spaces  between  the  edges  with  the  sali- 
cylic solution  by  means  of  a  small  syringe,  and  applied  the  wadding 
over  all.  The  greater  number  of  the  cases  thus  treated  healed  by 
first  intention,  without  the  formation  of  a  drop  of  pus. 

Dr.  Bose  concludes  his  paper  by  stating  that  he  has  as  yet  no 
experience  of  the  value  of  the  boro-salicylic  acid  solution  in  dressing 
large  wounds,  and  that  he  has  not  found  it  invariably  successful  in 
the  case  of  small  ones. 

Solubility  of  Salicylic  Acid.  F.  Toussaint.  (American 
Chemist.)  The  writer  has  made  several  experiments  for  the  pur- 
pose of  finding  a  method  for  dispensing  salicylic  acid  in  a  form 
easily  soluble  in  water. 

1.  Dr.  Squibb  has  recommended  phosphate  of  soda  in  the  pro- 
portion of  three  parts  to  one  of  Salicylic  acid.  By  dissolving  it  in 
water,  M.  Toussaint  found  that  phosphate  of  ammonia  is  more 
powerful  than  the  soda  salt.  Twelve  parts  of  salicylic  acid  require 
only  eleven  parts  of  phosphate  of  ammonia,  or  one  dram  of  the 
acid  to  one  dram  of  the  phosphate. 

2.  Salicylic  acid  is  very  soluble  in  a  small  quantity  of  diluted 
ammonia  water,  and  in  a  solution  of  carbonate  of  ammonia.  Neutral- 
ized by  it  and  evaporated  by  means  of  a  water  bath,  it  crystallizes 
in  fine  needles. 

The  salicylate  of  ammonia  is  probably  more  easily  decomposed 
in  the  system  than  salicylate  of  soda  or  potash.  It  therefore  appears 
better  adapted  for  medical  use. 

Further  experiments  have  shown  : — 

1.  30  grains  of  salicylic  acid  are  soluble  in  1  ounce  of  glycerin, 
heated  in  a  water-bath  at  180°  F.  The  specific  gravity  of  the 
glycerin  is  1*261  (30°  B.).  Cooled  to  about  70°,  the  greater  part 
of  the  salicylic  acid  crystallizes  again. 

2.  15  grains  of  salicylic  acid,  5  grains  of  phosphate  of  ammonia, 
and  half  an  ounce  of  glycerin,  dissolved  by  heat,  and  then  cooled  to 
about  70°  F.,  become  a  crystalline  mass. 

3.  10  grains  of  salicylic  acid,  and  10  grains  of  phosphate  of 
ammonia,  dissolved  in  2  drams  of  water,  and  mixed  with  2  drams 
of  glycerin,  form  a  clear  liquid. 
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4.  15  grains  of  salicylic  acid,  15  grains  of  phosphate  of  am- 
monia, dissolved  in  2  drams  of  water,  and  mixed  with  4  drams  of 
glycerin,  and  afterward  heated  in  a  water  bath,  remain  very  clear 
and  withont  sediment. 

Solubility  of  Salicylic  Acid.  C.  Becker.  (Amer.  Journ. 
Pharm.,  1875,  206.)  The  addition  of  the  phosphates  of  ammonium 
or  sodium  has  been  recommended  to  increase  the  solubility  of 
salicylic  acid  in  water;  but  these  agents  really  amount  to  but  very 
little,  as  a  solvent  of  one  part  of  the  acid  in  three  of  either  phos- 
phate, and  fifty  parts  (by  weight)  of  water,  throws  down  a  pre- 
cipitate in  less  than  twenty-four  hours.  An  addition  of  two  parts 
of  sulphite  of  sodium  to  one  of  salicylic  acid,  in  fifty  parts  of  water, 
precipitates  in  a  few  hours.  Borax,  in  the  proportion  of  two  parts 
to  one  of  salicylic  acid,  and  fifty  of  water,  precipitates  slightly  after 
twenty-four  hours ;  a  solution  of  one  part  each  of  salicylic  acid 
and  borax,  in  five  parts  of  glycerin,  and  twenty-five  of  water,  is 
permanent;  while  the  same  proportion  of  borax,  acid,  and  glycerin, 
in  fifty  parts  of  water,  will  precipitate  after  twenty- four  hours.  A 
solution  of  one  part  of  acid  to  two  of  borax,  in  twelve  parts  of 
glycerin,  made  with  heat,  is  permanent ;  but  when  one  part  of  this 
solution  is  diluted  with  three  parts  of  water,  which  makes  it  two 
parts  of  salicylic  acid,  four  of  borax,  twenty-four  of  glycerin,  and 
ninety  of  water,  a  cloudiness  appears  in  a  few  hours.  One  part  ot 
salicylic  acid  with  one  part  of  water  of  ammonia  (20°),  forms  with 
ten  parts  of  water  a  permanent  solution  ;  this  has  a  light  brownish 
colour,  a  very  faint  odour  of  ammonia,  a  very  distinct,  sweet  taste 
of  the  acid,  and  a  slight  acid  reaction  on  litmus  paper. 

Salicylic  acid  is  soluble  in  ten  times  its  weight  of  dilute  alcohol, 
at  a  temperature  of  about  80°  F.,  in  one  and  a  half  times  its  weight 
of  alcohol  (0"835  sp.  gr.),  and  in  twice  its  weight  of  sulphuric 
ether. 

It  is  nearly  insoluble  in  cold  oil  of  turpentine,  but  hot  turpentine 
dissolves  about  5  per  cent,  of  its  weight.  Its  alcoholic  solution  has 
a  decided  acid  reaction  on  litmus  paper.  An  addition  of  one-fifth 
of  1  per  cent,  of  salicylic  acid  to  aqueous  infusions  will  preserve 
them  for  weeks;  and  the  same  proportion  added  to  syrups  made 
with  fruit  juices,  while  it  will  not  arrest  fermentation  after  such 
has  set  in,  will  prevent  the  same. 

The  acid  used  in  the  above  experiments  was  of  Schering's  make, 
and  perfectly  white  and  inodorous. 

When  one  part  of  salicylic  acid  and  two  parts  of  olive  oil  are 
heated  together,  they  form  a  homogeneous  mixture  admirably  adapted 
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for  application  to  surfaces.     The  oil  will  separate  to  some  extent  on 
standing  for  a  time,  but  agitation  will  easily  combine  it  again. 

Some  Properties  of  Perchloride  of  Iron.  Dr.  H.  Almes. 
(Joum.  de  Pharm.  d'Anvers,  1875,  297;  from  France  Medicate.) 
The  author's  experiments  confirm  M.  Pavesi's  statements  relative 
to  the  following  properties  of  perchloride  of  iron  : — 

1.  Meat  and  fish  are  preserved  from  putrefaction  by  being  im- 
mersed in  a  weak  solution  of  this  salt,  and  afterwards  exposed  to 
the  air. 

2.  A  small  quantity  of  perchloride  of  iron  added  to  milk  pre- 
cipitates the  caseine  and  preserves  the  serum  and  the  butter  from 
decomposition  for  a  long  time. 

3.  The  addition  of  a  small  amount  of  perchloride  of  iron  to  urine 
causes  the  immediate  formation  of  a  white  precipitate,  and  the 
urine  may  then  be  left  exposed  to  the  air  without  becoming  am- 
moniacal  or  putrid. 

4.  Blood,  to  which  a  small  quantity  of  the  salt  has  been  added, 
soon  after  its  extraction  from  the  vein,  coagulates,  and  is  not  subject 
to  putrid  fermentation  when  exposed  to  the  air. 

5.  Grains  of  cereals,  when  immersed  in  a  solution  of  perchloride 
of  iron,  lose  their  power  of  germination. 

6.  Solution  of  perchloride  of  iron,  when  poured  upon  paper 
impregnated  with  tincture  of  guaiacum,  produces  the  characteristic 
blue  coloration.  The  author  attributes  this  reaction  to  the  action 
of  ozone. 

7.  Black  mustard  seeds  and  bitter  almonds,  when  powdered  and 
brought  into  contact  with  perchloride  of  iron,  lose  their  property 
of  developing  essential  oils. 

8.  When  added  to  a  mixture  of  flour  and  leaven,  perchloride  of 
iron  prevents  fermentation;  it  also  arrests  the  fermentation  of 
grape-juice,  and  of  honey  or  sugar. 

9.  Perchloride  of  iron,  when  triturated  with  metallic  mercury 
and  lard,  yields  a  thoroughly  good  mercurial  ointment  within  less 
than  quarter  of  an  hour. 

In  addition  to  its  uses  as  a  tonic,  astringent,  and  antifermen- 
tative,  the  author  thinks  that  perchloride  of  iron  might,  with 
advantage,  be  more  extensively  employed  as  an  antiseptic  and 
disinfectant. 

Experiments  with  Antiseptics.  M.S.Bidwell.  (Amer.  Joum. 
Pharm.,  1876,  108.)  November  15th,  1875,  a  number  of  wide 
mouth  8-oz.  bottles  were  prepared,  each  containing  4  ozs.  of  water 
and  \  oz.  raw,  lean  beef.     One  of  these  was  left  without  any  ad- 
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dition,  20  of  tliem  were  arranged  in  sets  of  four,  and  to  each  bottle 
was  added  1,  2,  3,  and  4  grs.,  respectively,  of  each  of  the  antiseptics 
under  trial,  which  were  carbolic  acid  (or  phenol),  salicylic  acid, 
chloral  hydrate,  and  benzoic  acid.  Four  sets  of  bottles  were  thus 
occupied.  The  recent  statement,  that  the  alkaline  salicylates  have 
no  antiseptic  power,  coupled  with  the  well-known  fact,  that  putre- 
faction is  usually  accompanied  by  an  alkaline  reaction,  suggested 
the  fifth  series,  containing  the  same  quantities  of  salicylic  acid  as  in 
the  other  series,  with  the  addition  of  half  a  dram  of  dilute  hydro- 
chloric acid  to  each  bottle.  Finally,  to  the  twenty- second  bottle 
was  added  the  same  amount  of  hydrochloric  acid  alone,  for  com- 
parison. The  whole  were  loosely  covered  to  exclude  dust,  and  set 
away  at  the  usual  temperature  of  the  store,  varying  from  perhaps 
55°  to  70°.  From  pressure  of  business  but  little  attention  was  paid 
to  them,  and  no  record  was  kept  of  their  progressive  changes ;  but 
seven  weeks  later  (January  3rd,  1876)  they  were  all  examined. 
The  following  were  found  more  or  less  putrid,  with  an  offensive 
ammoniacal  odour,  much  like  that  of  stale  urine,  viz.:  the  phenol,  1, 
2,  and  3  grs.,  salicylic  acid  the  same,  benzoic  acid  1  gr.;  and  all  those 
containing  chloral.  In  the  three  containing  salicylic  acid,  the  liquid 
was  covered  with  a  thick  coating  of  mould,  which  was  not  the  case 
with  any  of  the  others,  illustrating  the  fact,  which  had  been  pre- 
viously noticed,  that  a  very  small  amount  of  this  acid  not  only  does 
not  prevent,  but  even  seems  to  favour  the  growth  of,  mould.  The 
bottle  containing  no  antiseptic  was,  of  course,  quite  offensive, 
but  was  not  mouldy.  The  following  were  free  from  odour,  and  ap- 
parently unchanged,  viz. :  all  that  contained  salicylic  and  hydro- 
chloric acids  combined,  the  2,  3,  and  4  grain  benzoic  acid,  the  4 
grain  phenol,  which  still  preserved,  as  at  first,  its  slightly  carbolic 
or  tarry  smell.  In  all  these  the  water  remained  clear,  or  nearly  so, 
the  meat  having  a  whitish  colour  and  a  soaked  look.  In  the  sample 
to  which  hydrochloric  acid  alone  had  been  added,  the  water  was 
clear  and  inodorous,  but  had  a  white,  translucent  substance,  some- 
thing like  coagulated  albumen,  floating  in  it.  No  microscopic 
examination  was  made. 

From  the  results  of  this  experiment  may  be  fairly  deduced  the 
following  conclusions,  subject,  of  course,  to  correction  by  further 
observations : — 

1.  Of  the  four  antiseptics  mentioned,  benzoic  acid  is  effective  in 
the  smallest  quantity,  phenol  and  salicylic  acids  coming  next,  and 
being  about  equal,  while  chloral-hydrate,  at  least  in  the  ratio  of  one 
part  in  500,  has  little  or  no  permanent  value. 
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2.  Salicylic  and  hydrochloric  acids  combined  are  more  effective 
than  either  of  the  four  mentioned.  How  much  of  this  effect  may  be 
due  to  each,  and  how  much  to  the  combination,  could  only  be  de- 
termined by  further  trial,  as  also  how  small  a  quantity  of  hydro- 
chloric acid  would  be  required.  In  this  experiment,  it  will  be 
noticed  that  this  was  used  in  about  four  times  the  largest  quantity 
of  the  other  agents,  as  it  was  not  expected  to  act  as  an  antiseptic, 
but  only  to  aid  the  salicylic  acid,  preventing  its  extinction  by  the 
alkaline  products  of  putrefaction.  Yet,  if  so  small  a  proportion 
(less  than  1  per  cent.)  of  this  acid  could  so  effectively  retard  decom- 
position, the  fact  might  sometimes  be  used  with  advantage,  as  it 
would  in  many  cases  be  convenient  and  unobjectionable. 

One  such  experiment,  of  course,  settles  nothing ;  but  these  results 
are  given  for  what  they  are  worth,  with  the  hope  that  others  may 
extend  and  verify  or  correct  them.  The  effect  of  the  hydrochloric 
acid  in  this  case  was  certainly  unexpected  by  the  experimenter,  and 
would  seem  to  suggest  further  investigation.  It  will  be  noticed 
that  the  failure  of  the  chloral  in  this  experiment  does  not  at  all  con- 
flict with  the  results  reported  by  T.  Roberts  Baker  to  the  American 
Pharmaceutical  Association  at  the  last  meeting,  as  the  weakest 
solution  that  he  found  efficient  was  5  grs.  to  the  fluid  ounce,  or  25 
times  the  strength  of  any  used  in  this  case,  while  he  found  that  a 
2-gr.  solution  only  retarded  decomposition,  without  permanently 
preventing  it. 

Thymol  as  an  Antiseptic  and  Antifermentative.  S.  Lewin. 
{Amer.  Journ.  Pharm.,  1875,  346.)  The  author  has  lately  made 
some  experiments  in  Prof.  Liebreich's  laboratory,  in  Berlin,  on  the 
antiseptic  and  antifermentative  properties  of  thymol. 

This  substance,  the  formula  of  which  is  C10  HT0  0,  belongs  to  the 
benzol  group ;  it  forms  white  crystals  of  a  highly  aromatic  odour. 
A  solution  of  one  part  in  1000  of  hot  water  is  of  sufficient  strength 
for  all  purposes. 

Comparative  experiments  with  carbolic  and  salicylic  acids 
showed  that  thymol  possessed  much  greater  power  than  either  of 
these  acids  in  arresting  fermentation  in  a  solution  of  sugar  after  the 
addition  of  yeast. 

The  addition  of  thymol  to  milk  caused  coagulation  to  appear 
twenty  days  later  than  in  milk  to  which  a  similar  quantity  of 
water  had  been  added,  and  at  the  end  of  five  weeks  there  was 
still  no  trace  of  vegetation.  While  filtered  egg  albumen  under- 
went decomposition  in  three  or  four  days  on  exposure  to  the  air, 
albumen  to  which  thymol-water  had  been  added  did  not  present 
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the  slightest  sign  of  putrefaction  at  the  end  of  eleven  weeks,  and 
an  aromatic  odour  was  still  perceptible. 

The  author  also  found  thymol  to  arrest  putrefactive  change  in 
bony  substances  for  five  weeks. 

The  Antiseptic  Properties  of  Chloral  Hydrate.  T.  R.  Baker. 
(Proc.  Amer.  Pliarm.  Assoc,  1875,  710.)  The  author's  experiments 
lead  to  the  following  conclusion  : — 

Chloral  hydrate  possesses  powerful  antiseptic  properties. 

It  may  be  successfully  used  for  the  preservation  of  anatomical 
preparations. 

Comparatively  weak  solutions  will  afford  the  most  satisfactory 
results. 

The  Best  Form  of  Blistering  Liquid.  J.  Deane,  F.L.S. 
(Abstract  of  a  paper  read  at  Pharm.  Society's  meeting,  Feb.  2, 
1876.)  The  introduction  of  acetic  ether  into  the  Supplement  to 
the  British  Pharmacopoeia  has  brought  into  prominence  the  ques- 
tion of  its  use  as  a  solvent  of  the  active  principles  of  cantharides 
in  the  preparation  of  blistering  liquid.  The  author  therefore  made 
a  few  experiments  with  the  object  of  determining  whether  it  was 
superior  or  not  to  a  mixture  of  acetic  acid  and  ether  in  its  power 
of  exhausting  the  cantharides.  The  use  of  such  a  mixture  had 
been  found  objectionable  by  several  previous  writers  on  the  subject. 
Professor  Tichborne  had  pointed  out  that  the  water  of  the  acetic 
acid  in  the  B.  P.  preparation  is  retained  in  the  marc,  and  recom- 
mended the  employment  of  glacial  acetic  acid  instead  of  acid  of  the 
ordinary  strength.  Mr.  Brady  had  objected  to  the  use  of  the 
mixed  fluids,  on  the  ground  that,  as  the  more  volatile  evaporates 
it  causes  a  sort  of  centrifugal  tendency  in  the  atoms,  and  instead  of 
drying  evenly  leaves  a  thick  film  at  the  circumference,  whilst  the 
centre  is  bare ;  the  resulting  vesicle  being  a  ring,  not  an  even 
circle,  and  surrounded  by  an  areola  of  inflamed  tissue  of  a  very 
painful  sort. 

Mr.  Deane  prepared  20  fluid  ounces  of  liquor  epispasticus  in  strict 
accordance  with  the  B.  P.  directions.  In  the  next  place,  he  prepared 
the  same  quantity  of  blistering  fluid  according  to  the  process 
recommended  by  Professor  Tichborne ;  and  finally,  he  prepared  a 
third  specimen  of  the  liquor  in  the  following  manner : — 

Eight  ounces  of  cantharides  were  moistened  with  four  fluid  ounces 
of  acetic  ether,  allowed  to  stand  in  a  closely  covered  vessel  for  about 
twelve  hours,  packed  in  a  percolator,  and  acetic  ether  poured  on  till 
20  fluid  ounces  were  obtained. 

The  examination  of  the  three  preparations  showed  the  following 
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relation  to  each  other  with  regard  to  efficacy : — B.  P.,  0"8  grains  ; 
Tichborne,  1*8  grains ;  acetic  ether,  22  grains  of  cantharidine 
respectively  contained  in  two  fluid  ounces  of  liquor  which  corre- 
sponds to  350  grains  of  cantharides. 

It  appears,  therefore,  that  acetic  ether  is  a  compound  admirably 
adapted  to  the  preparation  of  blistering  liquid ;  it  thoroughly 
exhausts  the  cantharides,  has  a  pleasant  odour,  and  is  free  from 
the  objection  abovementioned  to  the  use  of  acetic  acid  and  ether. 
Further,  it  may,  if  required,  be  used  in  the  preparation  of  vesicating 
collodion,  pyroxylin  being  readily  soluble  in  it. 

Solutions  of  Alkaloids  in  Oil.  J.  B.  Barnes.  (Pharm.  Joum., 
3rd  series,  vi.,  201.)  As  the  disagreeable  odour  of  oleic  acid  limits 
its  use  as  a  solvent  for  alkaloids  and  certain  metallic  bases  when 
these  substances  are  required  for  medicinal  application,  the  writer 
suggests  the  use  of  glacial  acetic  acid  as  a  means  of  preparing  solu- 
tions of  alkaloids  in  oil  when  required  for  liniments.  He  finds  that 
solutions  of  aconitine,  atropine,  morphine,  and  veratrine,  in  glacial 
acetic  acid,  unite  with  almond  oil  and  oil  of  turpentine,  forming 
clear  solutions,  which,  after  exposure  in  unclosed  test  tubes  for 
several  days,  remain  clear  and  without  change  ;  quinine  and  cincho- 
nine  also  unite  with  almond  oil  when  dissolved  in  glacial  acetic  acid. 
These  solutions  may  be  made  of  any  desired  strength,  and  do  not 
lose  their  transparency  when  mixed  with  chloroform  and  camphor. 

Rapid  Preparation  of  Mercurial  Ointment.  Dr.  R.  Moir.  (Zeit- 
Bchr.  des  oesterr.  Apoth.  Ver.,  1876,  56,  from  Revista  pharmaceutica, 
Buenos-Aires,  1875,  150.)  500  grams  of  mercury  are  triturated 
with  60  grams  of  old  mercurial  ointment  and  30  grams  of  glycerin, 
until  the  globules  of  mercury  are  completely  extinguished,  which  is 
accomplished  in  about  ten  minutes.  The  remainder  of  the  fat  is 
then  added  by  degrees.  The  writer  states  that  by  this  process  the 
ointment  can  be  prepared  in  half  an  hour. 

The  Poisonous  Properties  of  some  Alcohols.  M.  M.  Acidge 
and  Dujardin-Beaumetz.  (Joum.  de  Pharm.  et  de  Ghvrn.,  xxii., 
296.)  The  authors'  research  extends  to  four  alcohols,  viz.  :  ethyl- 
alcohol,  C2  H6  O  ;  propyl-alcohol,  C3  H8  O  ;  butyl-alcohol,  C4  H10  O  ; 
and  amyl-alcohol,  C5  H12  O.  In  the  following  summary  of  the  results, 
the  doses  of  alcohols  which  proved  fatal  to  dogs  are  calculated  per 
kilogram  of  body. 

I.  6  to  8  grams  of  anhydrous  ethyl- alcohol,  injected  under  the 
skin,  cause  death  within  36  to  48  hours. 

Diluted  with  glycerin,  its  action  is  more  rapid ;  the  injection  of 
6  to  7*2  grams  in  this  form  proves  fatal  within  24  to  36  hours. 
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The  internal  administration  of  5*5  to  6*5  grams  of  ethyl-alcohol 
(per  kilogram  of  body)  produces  death  within  12  to  15  hours. 

II.  Propyl-alcohol,  subcutaneously  injected,  proves  fatal  in  doses 
of  4  to  4' 5  grams  within  a  few  hours. 

The  injection  of  3  to  3*6  grams  of  propyl-alcohol,  diluted  with 
glycerin,  is  followed  by  death  in  24  to  36  hours. 

Internally  administered,  a  dose  of  3  to  3*3  grams  of  this  alcohol  is 
sufficient  to  produce  death. 

III.  Butyl-alcohol  is  a  stronger  poison  than  the  preceding  ones ; 
injections  of  2  to  2'3  grams  of  the  anhydrous  alcohol  produce  fatal 
effects. 

1-9  gram,  diluted  with  glycerin,  and  injected,  causes  death  in  24 
hours. 

1'76  gram  of  this  alcohol,  taken  internally,  is  a  fatal  dose. 

IV.  1*8  to  2*3  grams  of  amyl-alcohol,  injected  under  the  skin, 
cause  death  within  2  to  7  hours. 

Dilated  with  glycerin  and  injected,  1*3  to  1'6  gram  of  this  alcohol 
suffices  for  producing  the  same  effect. 

Introduced  into  the  stomach,  1'4  to  1*5  gram,  proves  fatal  within 
3  to  6  hours. 

These  results  lead  to  the  following  conclusions  : — 

1.  The  poisonous  effect  produced  by  these  alcohols  is  proportional 
to  their  molecular  weights ;  the  higher  the  latter  the  stronger  is 
the  effect  of  the  corresponding  alcohol. 

2.  The  internal  administration  of  each  of  these  alcohols  produces 
a  more  poisonous  effect  than  its  hypodermic  application.  Dilution 
with  other  liquids  increases  the  effect  produced  by  the  injection  of 
these  alcohols. 

3.  The  symptoms  produced  by  the  different  alcohols  are  the  same 
though  they  differ  in  their  intensity. 

Poisonous  Properties  of  the  Alkali-Metals.  Th.  Husemann. 
(Archiv  der  Pharm.  [3],  vii.,  228;  Journ.  Chem.  Soc,  1876,  410.) 
That  large  doses  of  potassium  salts  are  poisonous  has  long  been 
known.  Lithium  has  an  analogous  action  to  potassium.  The  symp- 
toms are  a  diminution  of  the  animal's  temperature,  of  1°  when  a 
small  dose  of  the  chloride  is  administered,  and  of  3°-4°  in  poisonous 
doses.  Lithium  bromide  has  lately  been  introduced  by  Mitchell  as  a 
substitute  for  potassium  bromide  as  a  remedy  for  epilepsy  and 
nervous  complaints.  Lithium  salts  are  known  to  have  a  solvent 
action  on  urinary  calculi.  In  England  the  action  of  potassium 
bromide  is  ascribed  to  the  bromine  it  contains ;  in  Germany,  on  the 
contrary,  it  is  supposed  to  proceed  from  the  action  of  the  potassium, 
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and  this  is  the  view  favoured  by  the  author.  The  same  weights  of 
potassium  and  lithium  chloride  have  nearly  the  same  poisoning 
power,  though  the  proportion  of  lithium  in  lithium  chloride  is  much 
less  than  that  of  potassium  in  potassium  chloride.  This  is  contrary 
to  Rabuteau's  hypothesis,  viz.,  that  the  toxicological  effect  of  the 
metals  increases  with  the  increase  of  atomic  weight.  He  proved 
it,  it  is  true,  for  the  metals  of  the  alkaline  earths,  but  lithium  is  the 
most  poisonous  of  the  alkali-metals,  and  yet  it  has  the  lowest  com- 
bining weight ;  and  rubidium,  in  spite  of  its  high  combining  weight, 
is  much  less  poisonous  than  potassium,  and  resembles  sodium  in  its 
action  on  the  organism.  Rabuteau's  hypothesis  finds  its  chief  sup- 
port in  the  action  of  the  alcohols ;  the  least  poisonous  is  methyl- 
alcohol,  which  contains  least  carbon,  and  the  poisonous  properties 
increase  with  increase  of  molecular  weight.  The  hydrocarbons  of 
the  methane  series  produce  anaesthesia  and  sleep,  and  in  larger  doses 
asphyxia.  The  danger  of  asphyxia  is  greater  the  higher  the  mole- 
cular weight,  as  Richardson  has  proved. 

In,  the  phenol  series,  however,  the  opposite  is  the  case.  Thymol 
has  a  much  less  energetic  action  thau  phenol.  It  has  no  irritating 
action  on  the  skin,  but  irritates  the  lips.  A  rabbit,  weighing  1  kilo- 
gram, was  injected  with  2  grams  of  thymol,  and  except  a  slight 
decrease  in  the  number  of  respirations  and  of  the  temperature,  and 
a  slight  increase  of  pulse,  no  appreciable  effect  was  produced.  A 
marked  result  of  the  administration  of  thymol  was  the  accumulation 
of  fat  in  the  liver  :  the  kidneys  were  also  inflamed.  This  is  not  the 
case  when  carbolic  acid  is  given.  The  urine  was  turbid,  and  smelt 
of  peppermint,  and  contained  blood-corpuscles  and  albumin,  neither 
of  which  appear  in  cases  of  poisoning  with  phenol.  The  symptoms 
of  poisoning  with  thymol  are  great  irregularity  of  breathing,  and 
gradual  paralysis.  The  heart  beats  after  all  other  action  has  ceased. 
These  results  show  the  difficulty  of  any  attempt  to  formulate  the 
action  of  poisons. 

Vaseline.  J.  Moss.  (Abstract  of  a  paper  read  before  the  Phar- 
maceutical Society,  Feb.  2,  1876 ;  Pharm.  Journ.,  3rd  series,  vi., 
623,  621,  661,  662.)  This  substance  was  brought  before  the  writer's 
notice  by  Professor  Otto,  of  New  York,  who  informed  him  that  it 
was  largely  used  in  the  United  States  as  a  basis  for  ointments  and 
for  lubricating  surgical  instruments.  According  to  the  manufac- 
turer's statement,  this  preparation  is  the  residue  of  the  distillation 
of  petroleum  purified  by  filtration  through  animal  charcoal. 

Vaseline,  also  called  "petroleum  jelly,"  is  a  paleyellow  translucent, 
slightly   fluorescent,   semi-solid,  melting  at  37°  C.  ;  sp.  gr.  840  at 
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55°  C.  It  is  inodorous ;  non- volatile  at  ordinary  temperatures ;  but 
distils  with  slight  decomposition  under  pressure.  It  is  insoluble  in 
water,  slightly  soluble  in  alcohol,  freely  in  ether,  and  miscible  in  all 
proportions  when  mixed  with  fixed  or  volatile  oils.  It  mixes  in  all 
proportions  with  glycerin  of  the  ordinary  strength,  but  the  mixture 
is  destroyed  by  the  addition  of  water.  Hydrochloric  acid  and 
liquor  potassee  are  without  action  upon  it.  It  is  quite  free  from 
glycerin.  The  properties  of  vaseline  on  which  greatest  stress  is 
laid,  are  its  indifference  to  reagents  and  its  unchangeableness  on 
exposure  to  the  air.  Ointments  which  are  liable  to  change,  such 
as  those  of  iodide  of  potassium  and  of  sulphur,  when  prepared 
with  vaseline  as  the  basis,  and  kept  in  loosely  covered  pots,  are  not 
altered  at  the  end  of  ten  weeks.  Vaseline  does  not  become  rancid 
on  exposure  to  the  air  under  circumstances  highly  favourable  to  the 
development  of  rancidity.  It  does  not  saponify  when  boiled  with 
solution  of  caustic  potash.  By  distillation  under  pressure  it  is 
resolved  into  bodies  having  lower  melting  points.  As  already 
stated,  it  is  obtained  from  the  residue  of  the  distillation  of  American 
petroleum  ;  and  in  conection  with  this  point,  it  should  be  remem- 
bered that  Byasson,  about  four  years  ago,  succeeded  in  separating 
from  American  petroleum  a  number  of  solid  paraffins,  of  which  the 
melting  points  ranged  between  30°  and  68°  C.  Such  paraffins  pass 
over  in  the  last  distillations,  or  they  remain  behind  in  the  retort, 
according  to  the  temperature  employed. 

0'134  gram  of  vaseline  yielded  upon  combustion  with  lead  chro- 
mate  quantities  of  carbonic  acid  gas  and  water,  corresponding  to 
0"1124  gram'of  carbon,  O0183  gram  of  hydrogen,  the  two  together 
forming  9  7  "4  per  cent,  of  the  whole.  On  drying  at  120°  O,  vaseline 
lost  0*5  per  cent,  of  water ;  and  on  ignition  it  left  0"05  per  cent,  of 
ash.  It  consists,  therefore,  almost  entirely  of  hydrocarbons,  its 
composition  being  as  follows  : — 

Hydrocarbons  (paraffins  ?)  .         .         .         .        97*54 

Moisture '5 

Ash •  .         .        .  '05 

98-09 

All  the  characters  named  -and  the  experiments  quoted  point  in 
the  same  direction,  and  show  that  the  term  vaseline  must  be  re- 
garded as  a  distinctive  name  for  a  mixture  of  paraffins  obtained  by 
a  known  process,  and  recommended  as  a  substitute  for  lard,  and 
other  similar  substances,  for  pharmaceutical  purposes.  It  seems  to 
supply  what  has  been  a  desideratum  ever  since  the  first  unguent  was 
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used — a  bland,  inodorous,  unchangeable,  agreeable  basis.  The  manu- 
facturer puts  forward  other  claims  for  it,  and  urges,  that  as  a  sim- 
ple application  it  possesses  curative  properties  of  its  own,  and  taken 
internally  is  good  for  coughs,  colds,  sore  throat,  etc.  He  states  that 
it  is  largely  used  in  the  United  States  as  a  pomade,  and  that  it  -will 
take  any  perfume.  Dr.  E.  Guernsey,  of  New  York,  editor  of  the 
Medical  Union,  testifies  as  to  its  value  in  various  forms  of  eczema, 
tetter,  and  ulcerated  surfaces  with  or  without  discharge,  and  speaks 
of  it  in  high  terms  as  a  remedy  for  nasal,  laryngeal,  and  bronchial 
catarrh.  Mr.  Moss  thinks  it  highly  probable  that,  at  a  reasonable 
price,  vaseline  will  receive  many  applications  in  pharmacy. 

The  Application  of  Vaseline  as  a  Basis  for  Suppositories.  A. 
"W.  Gerrard.  (From  a  paper  read  before  the  Pharmaceutical 
Society,  February  2,  1876.)  The  writer  discusses  the  applicability 
of  vaseline  as  a  basis  for  suppositories  and  pessaries.  As  vaseline 
alone  is  of  too  soft  a  character  for  this  purpose,  and  requires  the  ad- 
dition of  some  denser  body  to  give  it  solidity.  In  Mr.  Gerrard's 
opinion,  paraffin  serves  well  for  that  purpose.  This,  when  melted 
with  vaseline,  in  the  proportion  of  one  of  the  former  to  four  of  the 
latter,  forms  on  cooling  an  excellent  basis  of  firm  consistence  and 
elegant  appearance,  melting  at  the  temperature  of  the  human  body. 
Suppositories  made  therefrom  readily  harden  in  and  easily  leave  the 
moulds.  They  are  somewhat  more  greasy  to  the  touch  than  those 
prepared  from  oil  of  theobroma,  but  they  possess  some  advantages 
over  it: — (1)  Having  a  melting  point  near  the  temperature  of  the 
body,  they  melt  slowrly  into  an  unctuous  mass,  which  is  cleanly,  and 
causes  no  inconvenience  to  the  patient.  (2)  Its  absence  from  ran- 
cidity and  liability  to  change  give  its  preparations  a  more  reliable 
and  permanent  character.  (3)  By  reason  of  its  power  of  contrac- 
tion being  greater  than  that  of  oil  of  theobroma,  the  suppositories 
leave  the  moulds  with  greater  ease. 

The  remarks  made  by  Mr.  Martindale  and  by  Mr.  Gale  in  the  dis- 
cussion which  followed  the  reading  of  this  paper  show  a  variety  of 
uses  to  which  vaseline  could  be  applied  in  pharmacy. 

Cosmoline.  W.  A.  H.  Nay  lor.  (From  a  paper  read  before  the 
Pharmaceutical  Society,  March  1,  1876.)  A  few  years  ago  atten- 
tion was  directed  to  this  body  by  Dr.  A.  W.  Miller,  who  then  made 
a  few  experiments  with  a  view  of  demonstrating  its  chemical  con- 
stitution, an  account  of  which  is  recorded  in  the  Pharmaceutical 
Journal  (January  17,  1874,  581).  Since  then  no  further  inquiry 
relative  to  this  substance  seems  to  have  been  instituted. 

The  process  by  which  cosmoline  is  manufactured  is  supposed  to 
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consist  in  separating  the  various  volatile  hydrocarbons  from  crnde 
petroleum  by  distillation ;  the  residuum  is  then  brought  into  con- 
tact with  superheated  steam,  and  finally  purified  by  hot  animal 
charcoal. 

Dr.  Miller's  investigations  being  of  a  somewhat  limited  character, 
the  writer,  at  the  suggestion  of  Mr.  Moss,  submitted  the  substance 
to  a  series  of  experiments. 

Cosmoline  is  a  yellow,  translucent,  fluorescent  semi-solid,  melting 
at  40°  C,  and  having  a  sp.  gr.  of  '866  at  45°  C.  It  has  a  slight 
odour,  is  non- volatile  at  ordinary  temperatures,  but  commences  to 
fume  at  160°  C.  It  is  insoluble  in  water,  slightly  soluble  in  cold 
alcohol,  freely  in  ether,  chloroform,  benzol,  bisulphide  of  carbon,  and 
turpentine ;  from  which  solutions  a  crystalline  mass  is  precipitated 
upon  the  addition  of  alcohol.  It  is  soluble  in  boiling  alcohol  to  the 
extent  of  33*2  per  cent.  It  is  perfectly  miscible  with  fixed  and 
volatile  oils,  also  with  glycerin.  Hydrochloric  acid,  dilute  nitric 
acid,  and  liquor  potassae  exert  no  solvent  or  decomposing  action  upon 
it.  Strong  nitric  acid  assumes  a  yellow  colour,  deepening  upon  the 
application  of  heat,  when  evidence  of  a  decomposition  of  the  acid  is 
afforded  by  a  copious  evolution  of  peroxide  of  nitrogen.  Strong 
sulphuric  acid  in  the  cold  chars  it,  an  effect  doubtless  due  to  the 
presence  of  hydrocarbons  other  than  paraffins.  It  may  be  added 
that  it  is  entirely  free  from  glycerin. 

The  chemical  analysis  of  cosmoline  give  the  following  numbers  : — 

Hydrocarbons 98*59 

Moisture -69 

Ash -04 

9932 

A  portion  of  cosmoline  was  next  subjected  to  distillation  under 
pressure,  by  which  means  it  decomposed,  the  distillate  remaining 
liquid  and  having  a  strong  smell  of  common  paraffin  oil. 

Owing  to  the  tendency  of  paraffins  to  decompose  at  temperatures 
below  their  boiling  point,  the  author  did  not  consider  fractional  dis- 
tillation as  a  reliable  means  of  separating  some  of  the  hydrocarbons, 
and  therefore  attempted  to  effect  such  a  separation  by  exposing  an 
ethereal  solution  of  cosmoline  to  variations  of  temperature,  and 
noting  the  appearance  of  the  respective  bodies  thus  separated,  the 
melting  point  being  taken  in  each  case.  This  treatment  yielded 
bodies  melting  at — 
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53  "5°  C,  obtained  at  a  temperature  of  10°  C. 
420°  C.         „  „  0°C. 

41°  C.  ,,  ,,  freezing  mixture. 

16*5°  C,  the  ethereal  residue. 

This  method  of  separation  by  exposure  to  variation  of  tempera- 
ture was  extended  to  the  portions  of  cosmoline  soluble  and  insoluble 
in  boiling  alcohol  respectively.  The  portion  insoluble  in  boiling 
alcohol  when  dissolved  in  ether  gave  bodies  melting  at — 

60°  C,  obtained  at  a  temperature  of  10°  C. 
55°  C.  „  „  0°C. 

21*5°  C,  the  ethereal  residue. 

The  separation  from  cosmoline  of  partials  having  melting  points 
so  far  removed  from  each  other,  bya  process  which  cannot  be  sup- 
posed to  have  caused  the  decomposition  of  the  original  body,  shows 
that  it  is  a  mixture,  and  from  its  general  behaviour  the  author  con- 
cludes that  it  is  a  mixture  of  paraffins. 

Styrolated  Lard.  R.  Rother.  (Boston  Laboratory,  December, 
1875.)  The  writer  has  for  some  time  past  abandoned  the  use  of 
benzoin  for  the  preservation  of  lard  and  ointments,  and  employed 
liquid  storax  in  its  place.  Its  advantages  are  said  to  be  decided  and 
numerous.  It  is  cheap,  convenient  for  use,  imparts  a  delicious  fra- 
grance and  hardly  any  colour,  and  preserves  for  an  unlimited  period, 
since  its  conserving  action  is  due  to  a  volatile  oil  and  not  to  an  acid. 
A  quantity  of  ointment  of  red  oxide  of  mercury  conserved  with  liquid 
storax  nearly  a  year  old,  in  the  writer's  possession,  is  now  as  bright 
in  colour  and  fresh  in  odour  as  when  first  prepared.  Lard  and  all 
other  ointments  requiring  a  preservative  were  found  to  keep  equally 
well.  Since  the  active  principle  of  liquid  storax  seems  to  be  the 
volatile  oil  called  styrol,  the  writer  has  consequently  denominated 
the  basis  of  ointments  prepared  with  liquid  storax  as  styrolated  ; 
hence  the  designation  styrolated  lard.  A  fragrant  syrup  could  be 
prepared  from  liquid  storax  of  superior  quality  to  tolu. 

Syrup  of  Iodide  of  Iron.  A.  G.  Hammer.  (The  Pharmacist, 
April,  1876.)  The  results  of  the  author's  experiments  have  induced 
him  to  adopt  the  following  theory  relative  to  the  changes  which  occur 
in  syrup  of  iodide  of  iron.  An  aqueous  solution  of  iodide  of  iron  is 
partially  acted  upon  by  the  oxygen  of  the  air,  and  changed  into  free 
iodine  and  sesquioxide  of  iron.  The  free  iodine  is  converted  by  heat 
or  direct  sunlight  into  hydriodic  acid  ;  and  if  cane-sugar  is  presented 
to  this  acid,  decomposition  takes  place,  grape-sugar  is  formed,  and 
free  iodine  is  again  liberated.    The  remaining  portion  of  the  uncon- 
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verted  cane-sugar  at  the  same  time  is  exerting  its  action  upon  the 
precipitated  oxide  of  iron,  deoxidizing  it,  and  thereby  increasing  the 
percentage  of  grape-sugar,  the  liberated  iodine  again  combining  with 
the  deoxidized  iron  to  form  protoxide  of  iron  ;  and  when  this  is 
reached,  it  prevents  further  decomposition  of  the  preparation,  and  it 
may  now  be  exposed  to  oxidizing  influences,  provided,  however,  a 
certain  percentage  of  grape-sugar  is  present  in  the  preparation. 

As  a  remedy  to  prevent  this  decomposition,  Mr.  Hammer  suggests 
the  incorporation  of  a  certain  percentage  of  grape-sugar  in  the  pre- 
paration, or  the  production  of  the  same  during  the  process  of  form- 
ing the  chemical  combination  of  the  iron  and  iodine,  and  recom- 
mends the  following  formula  as  yielding  a  syrup  which,  under  ordi- 
nary circumstances,  will  remain  permanent  for  such  a  period  as 
saccharine  solutions  usually  can  be  relied  upon : — 

Iodine 2  troy  ozs. 

Iron  wire,  cut  in  pieces           .         .         .  300  grs. 

Distilled  water      .        .         ...     3  fluid  ozs. 
Syrup sufficient  quantity. 

Introduce  the  iodine,  iron,  and  distilled  water  into  a  flask  of  thin 
glass  ;  shake  the  flask  occasionally,  until  the  reaction  is  about  to 
cease,  and  is  acquiring  a  greenish  colour ;  now  add  to  the  mixture 
four  fluid  ounces  of  simple  syrup,  and  then  heat  the  mixture  slowly, 
until  it  is  brought  to  the  boiling  point ;  then,  having  introduced 
twelve  fluid  ounces  of  syrup  into  a  graduated  bottle,  heat  it,  by 
means  of  a  water  bath,  to  212°,  and,  through  a  small  funnel  in- 
serted into  the  mouth  of  the  bottle,  filter  into  it  the  solution  already 
prepared ;  when  this  has  passed,  close  the  bottle,  shake  it  thoroughly, 
and  when  the  liquid  has  cooled,  add  sufficient  syrup  to  make  the 
whole  measure  twenty  fluid  ounces. 

Preservation  of  Ergot.  H.  Ducros.  (Zeitschr.  des  oesterr. 
Apoth.  Ver.,  1876,  8,  from  Journ.  de  Ckim.  Med.,  1875,  488.)  On 
the  strength  of  many  years'  experience,  the  author  recommends 
powdered  wood-charcoal  for  the  preservation  of  ergot  of  rye.  The 
ergot  is  placed  in  a  wide-mouth  stoppered  bottle,  and  covered  with 
a  thick  layer  of  the  powdered  charcoal.  Whenever  it  is  required 
for  use,  some  of  the  ergot  is  transferred  to  a  piece  of  paper,  and 
freed  from  the  adhering  charcoal  by  blowing  and  rubbing.  What  is 
not  required  is  returned  to  the  bottle. 

Preservation  of  Ergot.  1ST.  B.  Gionovie.  (Zeitschr.  des  oesterr. 
Apoth.  Ver.,  1876,  126.)  The  author  has  used  the  following  process 
with  the  best  success.     A  small  quantity  of  ether  is  dropped  on  the 


PHARMACY.  289 

ergofc  contained  in  a  bottle,  and  the  latter  closed  with  a  well-fitting 
stopper.  The  addition  of  ether  is  repeated  every  time  the  bottle  is 
opened. 

Studies  upon  Essential  Oils.  Prof.  Gr.  Dragendorff.  (Pharm. 
Journ.,  3rd  series,  vi,  541-544,  581-583,  641,  642.)  Abont  two 
years  ago  the  author  commnnicated  to  the  Neues  Repertorium  fur 
Pharmacie  (xxii.,  7)  a  report  of  his  investigation  on  the  applicability 
of  alcohol  as  a  test  for  the  detection  of  oil  of  turpentine  and  oil  of 
copaiba  in  essential  oils.  An  abstract  of  this  report  will  be  found" 
in  the  Year-Booh  of  Pharmacy,  1874,  287.  Since  its  publication 
the  author  has  continned  his  investigation,  and  has  extended  his 
researches  to  a  series  of  oils  which,  in  consequence  of  not  possessing 
undoubtedly  authentic  specimens,  he  did  not  deal  with  in  his  pre- 
vious report.  The  experiments  quoted  in  the  second  report  refer  to 
the  oils  of  cubebs,  bitter  almonds,  peach  kernels,  mustard,  fennel, 
anise,  rose,  orange  flowers,  melissa,  chamomile,  ginger,  sandal  wood, 
Pinus  cedra,  galanga,  pimento,  nutmeg,  pepper,  and  cajeput;  and 
with  the  majority  of  these  the  alcohol  test  gave  satisfactory  results. 
For  the  details  of  these  experiments  we  refer  our  readers  to  the 
original  article  (pp.  542-544). 

The  author  has  also  re-examined  a  number  of  the  same  oils  re- 
ported upon  two  years  ago,  and  compared  the  results  with  those  pre- 
viously obtained,  in  order  to  see  how  far  the  solubility  of  essential 
oils  in  alcohol  becomes  altered  by  keeping,  and  how  far  this  occurs 
when  the  oil  has  been  freed  from  resinous  substances  by  redistilla-  , 
tion.  The  experiments  made  in  this  direction  reveal  the  curious 
fact  that  many  oils  which  have  been  kept  a  long  time  may  -form  a 
clear  mixture  with  a  small  quantity  of  alcohol,  but  become  turbid  on 
the  addition  of  more  alcohol  of  the  same  strength,  It  follows,  there- 
fore, that  the  alcohol  test  for  the  recognition  of  an  adulteration  with 
oil  of  turpentine  or  oil  of  copaiba  is  only  trustworthy  with  fresh 
oils.  But  since  up  to  the  present,  amongst  all  the  fresh  oils  examined, 
uot  one,  after  forming  a  clear  mixtnre  with  alcohol,  became  again 
tnrbid  on  the  further  addition  of  alcohol  of  the  same  strength,  the 
test  might  be  used  to  indicate  that  the  oil  examined  is  not  fresh,  or 
that  it  is  resinified,  and  in  the  latter  case  to  warn  against  its  pur- 
chase. The  experiments  further  show  that  by  rectification  in  a  cur- 
rent of  steam,  the  capability  of  forming  clear  mixtures  with  alcohol 
can  be  restored  to  old  oils,  but  not  the  original  degree  of  solubility. 
For  this  reason  the  alcohol  test  might  be  used  to  indicate  that  an  oil 
of  good  appearance  but  inferior  solubility  has  been  prepared  from  an 
oil  that  had  become  resinified. 

u 
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How  very  desirable  it  is  that  the  pharmacist  should,  as  far  as  pos- 
sible, himself  undertake  the  preparation  of  essential  oils  is  demon- 
strated by  the  author's  examination  of  a  number  of  essential  oils 
privately  obtained  from  one  of  the  most  renowned  manufacturers. 
The  oils  here  alluded  to  were  evidently  freshly  distilled,  mostly  quite 
colourless,  and  of  very  elegant  appearance.  Among  them  were  found, 
more  or  less  adulterated,  the  oils  of  cubebs,  bergamot,  peppermint, 
lavender,  rosemary,  fennel,  crisped  mint,  and  marjoram.  It  appears 
to  be  difficult,  indeed,  to  find  standard  samples  among  the  oils 
occurring  in  commerce. 

The  rectification  of  oils  has  also  received  the  author's  close  atten- 
tion. Among  other  points  of  interest,  he  shows  that  when  an  essen- 
tial oil  is  distilled  with  water,  the  two  liquids  pass  over  into  the  dis- 
tillate in  definite  proportions,  and  that  this  result  is  not  much 
influenced  by  the  proportions  in  which  the  two  are  employed.  His 
experiments  also  show  that  the  rectification  of  essential  oils  can 
be  very  well  carried  out  with  a  current  of  steam  at  a  pressure  of 
not  more  than  one  atmosphere.  The  oil  is  placed  in  a  tubulated 
retort,  into  which  a  glass  tube  is  passed  almost  to  the  bottom,  the 
tube  being  connected  with  a  flask  in  which  water  is  heated  to  strong 
ebullition.  This  process  is  recommended  as  yielding  an  excellent 
product  and  entailing  but  very  little  loss. 

Detection  of  Essential  Oils  in  Drugs,  Medicinal  Mixtures,  and  for 
the  Purposes  of  Judicial  Investigation.  Prof.  Gr.  Dragendorff. 
(Pharm.  Journ.,  3rd.  series,  vi.,  681-684,  and  721-723.)  The  ease 
with  which  essential  oils  can  be  distilled  by  means  of  a  current  of 
steam  affords  a  ready  means  for  their  separation  from  mixtures  with 
other  substances.  If  the  substance  under  examination  is  a  dry  or 
pappy  mass,  or  an  alcoholic  solution,  it  is  advisable  to  mix  it  with 
water  before  the  introduction  of  the  steam.  From  the  distillate  the 
oil  (both  the  dissolved  and  the  suspended  portion)  is  completely 
taken  up  by  repeated  shaking  with  petroleum  spirit  having  a  boil- 
ing point  below  45°  to  50°  C.  The  petroleum  spirit  employed  should 
be  previously  rectified  over  lard,  which  will  retain  the  greatest  part 
of  the  odorous  compounds.  The  united  petroleum  washings  are 
evaporated  at  the  ordinary  temperature  in  a  current  of  dry  air, 
taking  care  that  the  vessel  is  only  exposed  to  the  latter  exactly  to 
the  point  when  all  the  petroleum  has  evaporated.  Experiments  con- 
ducted in  the  author's  laboratory  by  Mr.  Osse  prove  that  the  essen- 
tial oil  can  be  thus  isolated  from  the  water,  even  for  the  purposes  of 
quantitative  analysis. 

Dry  substances  which  yield  their  oil  to  petroleum  spirit  need  not 
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be  subjected  to  distillation.  Upon  macerating  them  in  the  state  of 
a  fine  powder  with  the  solvent,  filtering  and  evaporating  in  the 
manner  described,  the  oil  is  obtained  in  a  colourless  and  pure  condi- 
tion, and  can  be  generally  recognised  by  its  odour.  The  quantity  of 
volatile  oil  in  resins  and  gum-resins  may  also  be  rapidly  estimated 
in  this  manner. 

As  the  recognition  of  essential  oils  by  their  odour  is  liable  to  lead 
to  errors,  the  author  has  applied  a  number  of  non-chemical  reactions 
in  order  to  furnish  a  more  reliable  method  of  determining  the  pre- 
sence or  absence  of  the  different  oils.  His  experiments  were  car- 
ried out  with  the  following  reagents  : — 

a.  A  solution  of  one  part  of  bromine  in  20  parts  of  chloroform. 

h.  Impure  chloral  hydrate. 

c.  Alcoholic  solution  of  hydrochloric  acid. 

d.  Pure  concentrated  sulphuric  acid. 

e.  A  solution  of  one  centigram  of  sodium  molybdate  in  one  c.c. 
of  strong  sulphuric  acid  (Frohde's  test). 

/.  Fuming  nitric  acid. 

g.  Picric  acid. 

k.  Ammoniacal  silver  solution. 

(a)  Solution  of  Bromine  in  Chloroform. — Ten  to  fifteen  drops 
were  mixed  with  one  drop  of  the  essential  oil.  Usually  a  colora- 
tion took  place  very  quickly,  which  after  a  time  gradually  changed. 
The  observed  reactions,  part  of  which  are  distinguished  by  their 
intensity,  are  described  in  the  following  table  : — 

01.  Terebinthina3  rect.  :  Remained  colourless. 
01.  Terebinthinse  crud. :  The  same. 

r 

01.  Carui  :  The  same. 

01.  Citri :  The  same. 

01.  Coriandri  :  The  same. 

01.  Cardamomi  Malab. :  The  same. 

01.  Bergamottee  c.  01.  Tereb. :  The  same. 

01.  Bergamo tta3  verum  :  Yellow. 

01.  Caryophyllorum  ipse  parat.  :  At  first  colourless,  then  clear 
greenish.  (Zanzibar  oil :  greenish  yellow,  then  yellow  brown,  then 
brown.) 

01.  Rosmarini :  Colourless,  afterwards  clear  greenish ;  with 
more  bromine,  clear  violet,  then  rose. 

01.  Menthae  crispse  :  Colourless,  afterwards  clear  greenish  blue. 

01.  Majoranae  :  Colourless,  afterwards  green  brown. 

01.  Foeniculi  :  Colourless,  after  twenty-four  hours  currant  red. 
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01.  Ariisi :  Colourless,  then  a  beautiful  clear  reddish,  gradually 
becoming  more  intense. 

01.  Anisi  stellatum  :  Colourless,  then  rose,  after  twenty-four 
hours  violet. 

01.  Macidis  :  Colourless,  after  twenty-four  hours  brown  violet. 

01.  Anethi:  Colourless,  after  twenty-four  hours  brown. 

01.  Juniperi :  Colourless,  very  quickly  green  blue. 

01.  Cubebarum:  Colourless,  very  quickly  a  beautiful  blue,  then 
blue  violet. 

01.  Piperis  :   Green  blue.  ^ 

01.  Zingiberis  Bengal :  Dark  green. 

01.  Copaivaa  :  Immediately  a  splendid  full  blue. 

01.  Galangae  :  Dark  blue,  then  dark  green  blue. 

01.  Aurantiorum  dulc.  :  Yellow. 

01.  Aurantiorum  amarum  :  Yellow. 

01.  Petit-grains :  Yellowish. 

Camphor  :   Orange  brown. 

01.  Cinaa  :  Orange,  then  gamboge  yellow. 

01.  Valeriana?  :   Orange  brown. 

01.  Cumini:  Yellow,  then  brownish. 

01.  Gaultherias  :  Orange. 

01.  Pini  Cedri  :  Dark  orange. 

01.  Persicorum  :  Dark  orange. 

01.  Geranii  turtici :  Yellowish,  then  green  brown. 

01.  Geranii  gallic.  :  yellowish,  then  olive  green. 

01.  Lavandulae  :  Yellowish,  then  greenish.  (Commercial,  after- 
wards grass  green  and  blue  green.) 

01.  Cajeputi:   Yellowish,  after  twenty- four  hours  green. 

01.  Amomi :  Yellow,  then  greenish,  then  grass  green,  then  blue. 

01.  Cascarillas  :  Yellow,  then  green  and  dark  green. 

01.  Cinnamomi  :   Clear  yellow,  then  pale  reddish. 

01.  Nucis  Moschatae  :  Clear  yellow,  then  pale  reddish,  afterwards 
wine  red. 

01.  Thy  mi :  Clear  yellowish,  afterwards  discoloured,  then  violet. 

01.  Lauri :   Splendid  full  violet,  then  royal  blue. 

01.  Santali :  Violet  brown,  then  dark  blue. 

01.  Calami :  Dark  green,  then  dark  blue. 

01.  Mentha?  pip. :  Splendid  violet,  then  cherry  red,  then  dis- 
coloured violet.     (Very  resinified  oil,  orange,  then  clear  yellow.) 

01.  Myrrhae:  At  first  cherry,  then  blood  red. 

01.  Petroselini :  Dirty  reddish,  then  dark  and  discoloured. 

01.  Galangaa  artific. :    Green  blue,  then  violet,  then  dark  violet. 
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(6)  Chloral  Hydrate. — The  red  coloration  produced  by  this  sub- 
stance with  oil  of  peppermint  was  first  noticed  by  Fehu,  and  after- 
wards confirmed  by  Fliickiger.  The  author  has  for  a  long  time 
observed  that  with  his  own  oil  of  peppermint  the  colouring  is  less 
clear  the  purer  the  chloral  hydrate  is,  and  that  with  a  specimen 
crystallized  in  fine  rhombs  it  was  not  perceived  at  all.  He  suc- 
ceeded best  with  a  mixture  of  chloral  hydrate  and  alcoholate,  which 
would  not  crystallize.  Its  liquid  condition  facilitated  its  contact 
with  the  essential  oil.  By  using  two  drops  of  this  liquid  with  one 
drop  of  oil,  bringing  them  together  upon  a  watch  glass,  he  obtained 
the  results  described  in  the  following  table,  which  show  that  the 
majority  of  the  oils  give  a  colour  reaction  with  chloral.  A  glance 
will  show  also  that  in  many  cases  the  bromine  reaction  of  an  oil 
is  similar  to  that  of  the  same  oil  with  impure  chloral : — 

01.  Terebinthinaa  rect. :   Colourless,  then  pale  red. 

01.  TerebinthinaB  crud.  :  The  same. 

01.  Carui  :  Remained  colourless. 

01.  Citri  :  Colourless,  then  yellowish  and  pale  reddish. 

01.  Coriandri :  The  same. 

01.  Cardamomi :  The  same. 

01.  Bergamottae  c.  01.  Tereb.  :  Colourless,  then  reddish  and  rose 
coloured. 

01.  Bergamottaa  verum :  Colourless,  then  reddish. 

01.  Caryophyllorum  :  Colourless,  then  very  pale  greenish,  then 
bluish  green  ;  upon  heating  gradually,  red. 

01.  Rosmarini :  Colourless,  then  passiug  to  a  pale  violet. 

01.  Mentha3  crisp.  :  Colourless,  then  bluish  and  discoloured. 

01.  Majoranae  :  Colourless,  quickly  reddish  brown,  then  tinged 
with  green. 

01.  Fceniculi :  Colourless,  then  a  beautiful  red. 

01.  Anisi :  Colourless,  then  yellowish,  then  brownish. 

01.  Anisi  stellat.  :  Colourless,  then  reddish,  afterwards  a  beautiful 
red. 

01.  Macidis :  Colourless,  quickly  reddish,  then  a  beautiful  rose 
colour. 

01.  Anethi :   Colourless,  then  brownish,  then  reddish. 

01.  Juniperi :  Colourless,  then  yellowish,  then  green  brown, 
green,  and  dark  green. 

01.  Cubebarum  :  Colourless,  then  greenish  yellow,  quickly  a  mag- 
nificent green,  then  edged  with  blue,  and  finally  a  beautiful  blue. 

01.  Piperis  :  Colourless,  then  reddish  violet,  afterwards  almost 
colourless. 
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01.  Zingiberis  :  Gradually  greenish  grey. 

01.  Copaivaa :  Colourless,  then  light  brownish,  next  green,  then 
dark  green. 

01.  Galangaa :  Immediately  a  beautiful  dark  violet,  then  a  deep 
blue  violet. 

01.  Aurantiorum  dulc. :  Quickly  yellow. 

01.  Aurantiorum  amar. :  The  same. 

01.  Petit-grains  :  Colourless,  then  brownish,  then  brown. 

Camphor :  Remained  colourless. 

01.  Cinae :  Quickly  yellowish,  then  light  brown. 

01.  Valerianse  :   Colourless,  then  greenish. 

01.  Salvias :  Greenish,  then  green. 

01.  Cumini  :  Instantly  a  beautiful  green. 

01.  Gaultherise  :  Remained  colourless. 

01.  Pini  Cedri :  Gradually  rose  coloured,  then  blue  violet. 

01.  Persicorum :  Colourless. 

01.  Geranii  turtici :  Colourless,  then  rapidly  a  beautiful  red,  then 
brown. 

01  Lavandulas :  Colourless,  then  rapidly  green,  then  light  brown. 

01.  Cajeputi :  Colourless. 

01.  Amomi :  Colourless,  then  greenish,  then  green. 

01.  Cascarillas :  Colourless,  then  green,  then  lilac. 

01.  Cinnamomi :  Colourless,  then  reddish,  then  greenish,  finally 
dark  green,  with  violet  edge. 

01.  Moschataa  :  Colourless,  then  reddish. 

01.  Thymi :  .Light  brownish,  then  reddish. 

01.  Lauri :  Colourless,  then  yellow  greenish,  then  grass  green, 
deep  green,  and  bluish  green. 

01.  Santali :  Rose  coloured. 

01.  Calami :  Bluish  green,  then  green. 

01.  Menthse  pip.  :  Beautiful  currant  red,  then  brown.  (Resini- 
fied  :  discoloured  brown.) 

01.  Myrrhaa  :  Instantly  a  magnificent  violet  red. 

01 .  Petroselini  :  Brownish. 

01.  Galangaa  artific. :  Dirty  grey. 

(c)  Alcoholic  Hydrochloric  Acid. — The  author  has  used  both  a 
concentrated  and  a  dilute  solution,  allowing  one  drop  of  oil  and 
fifteen  to  twenty  drops  of  solution  to  react  in  a  test  glass.  With 
the  concentrated  solution  the  colour  reaction  commenced  imme- 
diately, but  passed  away  rapidly  ;  with  the  dilute  solution  the  com- 
mencement and  passing  away  were  more  slow,  whilst  the  colour 
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was  less  intense,  bnt  in  some  cases  the  colour  was  purer.  In  the 
following  table  the  observations  made  with  the  two  solutions  are 
placed  side  by  side  : — 


Dilute  Alcoholic  Solu- 
tion of  Hydrochloric 
Acid- 


Concentrated  Alcoholic  Solution  of 
Hydrochloric  Acid. 


01.  Terebinthinae  rect. , 
01.  Terebinthinas  crud. 
01.  Carui      . 

01.  Citri       . 

01.  Coriandri 

01.  Cardamomi  Mai.     . 

01.    Bergamottas  c.  01. 

Tereb. 
01.  Bergamottae  ver. 
01.  Caryophyllorum 
01.  Rosmarini 
01.  Menthae  crisp. 

01.  Majoranas 

01.  Fceniculi 
01.  Anisi 


01.  Anisi  stell. 


01.  Macidis  . 
01.  Anethi  . 
01.  Juniperi 

01.  Cubebarum 

01.  Piperis  . 
01.  Zingiberis 
01.  Copaiyae. 
01.  Galangae 


01.  Aurantiorum  dulc. 

01.  Aurantiorum  amar. 

01.  Petit-grains    . 

Camphor 

01.  Cinaa       . 

01.  Valerianae 


Colourless 
Colourless 
Colourless 

Pale  yellowish 

Colourless 

Colourless 

Colourless 
Yellow 
Colourless 
Colourless 
Almost  colourless 

Brownish  red,  then 

brown 
Colourless 
Colourless, 

reddish, 

pale  red 
Colourless 


then 
then 


Yellowish 
Yellowish 
Brownish  red,  then 

brown 
Gradually  rose  col- 
our 

Discoloured 
Beautiful  violet 


Orange  yellow,  then 
brown 

Yellow,  then  brown- 
ish yellow 

Brownish  yellow 

Colourless 

Brownish 

Colourless 


Yellow  brown. 
Yellow  brown. 

Colourless,  deep  brown  red,  crys- 
tals in  24  hours. 
Yellow,  then  cherry  red. 
Gradually  reddish  brown. 
Brownish  red,  then  cherry  red. 


Orange,  then  olive  green. 

Brownish. 

Bed  brown,  then  deep  cherry  red. 

Cherry  red,  then  a  beautiful  deep 

violet. 
Brown  red,  then  deep  cherry  red. 

Brownish,  then  violet  brown. 
Greenish,  quickly  pure  violet. 


Colourless,   brownish  red,  finally 

currant  red. 
Brownish,  then  red  brown. 
Brownish,  then  cherry  red. 
Deep  cherry  red. 

Splendid  deep  violet   red,    then 

cherry  red. 
Eeddish,  then  beautiful  violet. 

Beautiful  deep  violet  red. 
Immediately    deep    violet,    then 

violet  brown. 
Orange,  then  brown. 

Greenish  yellow,  then  olive  green. 

Bed  brown,  then  dark  brown. 

Deep  red  brown,  then  deep  cherry 

red. 
Magnificent  cherry  red,  deep  violet 

red. 
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Dilute  Alcoholic  Solu- 
tion of  Hydrochloric 
Acid. 

Concentrated  Alcoholic  Solution  of 
Hydrochloric  Acid. 

01.  Cumini  . 

Yellow 

Brownish  red,  then  a  beautiful 
dark  violet. 

01.  Gaultherias     . 

Colourless 

Greenish  yellow,  then  brown  red. 

01.  Pini  Cedri.      . 

Violet  rose 

Violet. 

01.  Persicorum     . 

Colourless 

01.  Geranii  turt.  . 

Brownish 

Deep  red  brown. 

01.  Geranii  gall.   . 

Brownish 

Blood  red,  then  blackish. 

01.  Lavandula      . 

Brownish  yellow 

Brownish  red,  afterwards  darker. 

01.  Cajeputi 

Bright  rose  colour 

Cherry  red,  gradually  discoloured 

01.  Amomi  . 

Almost  colourless 

Deep  brown,  afterwards  splendid 
violet. 

01.  Cascarillos 

Brown,  then  brown- 
ish red 

Blood  red,  then  cherry  red. 

01.  Cinnamomi     . 

Colourless,       then 
reddish,  then  red 

Blood  red,  then  olive  green. 

01.  Moschatae 

Dirty  violet 

Violet. 

01.  Thyini    . 

Light  brownish 

Brownish  red,  then  currant  red, 
then  cherry  red. 

01.  Lauri 

Eose  coloured,  then 
red 

Deep  cherry  red. 

01.  Santali  . 

Yellowish 

01.  Calami   . 

Bed,  beautiful  red 

Deep  violet  red. 

01.  Menth.  pip.    . 

Turbid,  then  rose, 

Deep  olive  green,  then  deep  vio- 

violet, deep  blue 

let. 

(resinified :  brown) 

01.  Myrrhae  . 

Magnificent  red 

Emerald  green,  rapidly  a  mag- 
nificent royal  blue,  then  violet 
red. 

01.  Petroselini 

Pale     -red,      then 
brownish 

Deep  brown,  then  brown  red. 

(d)  Concentrated  Sulphuric  Acid. — This  test  was  used  by  placing 
two  drops  of  acid  with  one  drop  of  oil  in  a  watch  glass.  The 
result  was  as  follows  : — 

01.  Terebinthinee  rect.  :  Deep  red  brown,  then  blood  red. 

01.  Terebinthinae  crud.  :  Deep  red  brown,  red  brown. 

01.  Carm. :  Gamboge  yellow,  after  a  few  minutes  carmine  red  at 
the  edges,  after  twenty-four  hours  cherry  red. 

01.  Citri :  Yellow  brown,  then  brown  with  reddish  edges. 

01.  Coriandri :  Yellow  brown,  afterwards  reddish,  after  twenty- 
four  hours  reddish  edges. 

01.  Cardamomi :  Yellow  brown,  after  twenty-four  hours  violet. 
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01.  Bergamottee :  Brown,  then  discoloured,  after  twenty-four 
hours,  especially  if  it  contain  turpentine,  the  margin  is  violet. 

01.  Caryophyllorum :  Deep  red  brown,  then  blood  red,  margin 
cherry  red,  afterwrards  blue;  after  twenty-four  hours  all  violet. 
(Zanzib.  more  violet.) 

01.  Rosmarini :  Yellow  brown,  then  red  brown, 

01.  Menthaa  crisp.  :  Yellow  brown,  afterwards  redder  edges,  then 
all  cherry  red. 

01.  Majoranse:  Yellowish,  edges  faintly  reddish,  afterwards  all 
pure  red. 

01.  Fceniculi  :  Brown  momentarily,  then  cherry  red,  blood  red, 
raspberry  red,  finally  violet. 

01.  Anisi :  Raspberry  red,  afterwards  brown  violet. 

01.  Anisi  stell. :  Brown,  afterwards  blood  red. 

01.  Macidis  :   Orange  brown,  soon  red,  finally  red  brown. 

01.  Anethi :  The  same. 

01.  Juniperi :  Brown,  then  blood  and  cherry  red. 

01.  Cubebarum  :  Gamboge  yellow  ;    edges  gradually   red,   after-  • 
wards  raspberry  red,  violet  edged. 

01.  Piperis  :  Dark  orange,  then  with  violet  edges. 

01.  Zingiberis  :  Yellow  brown. 

01.  Copaiva? :  Yellow  brown,  afterwards  blackish,  then  reddish 
edged ;  after  twenty-four  hours  cherry  red. 

01.  Galangaa :  Dark  brown,  violet  at  the  edge. 

01.  Aurantiorum  dulc. :  Dark  brown. 

01.  Aurantiorum  amar. :  Dark  gamboge  yellow,  soon  red  at  the 
edge ;  afterwards  brown. 

01.  Petit- grains  :  Brown. 

Camphor  :  Colourless,  afterwards  pale  yellow. 

01.  Cina3  :  Brown,  afterwards  violet  brown. 

01.  Valerianae  :  Yellow,  then  with  light  red  edge ;  after  twenty- 
four  hours  light  red  brown. 

01.  Salvia?  :  Brown,  after  twenty-four  hours  red. 

01.  Cumini :  Green,  then  brown,  deep  violet,  blackish,  and  green 
brown. 

01.  Gaultheriaa :  Light  brown,  soon  a  beautiful  currant  red. 

01.  Pini  Cedri  :   Orange  brown. 

01.  Persicorum  :  Violet  red. 

01.  Geranii  turt.  :  Dusky  brown. 

01.  Geranii  gall.  :  The  same. 

01.  Lavandulae  :  Brown,  then  blood  red,  then  violet  brown. 

01.  Cajeputi :  Brown,  quickly  red  edged,  then  faint  violet. 
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01.  Amomi :  Blackish  brown,  soon  blood  red,  then  dark  cherry 
red. 

•01.  Cascarillae  :  Brown,  afterwards  violet  red  edged. 

01.  Cinnamomi:  Deep  brown,  afterwards  dnsky  green,  finally 
blue  edged. 

01.  Moschatae  :  Dark  red. 

01.  Thymi :  Dark  gamboge  yellow,  then  carmine  red,  finally 
brown. 

01.  Lauri :  Dark  brown;  edge  soon  reddish,  afterwards  violet 
brown. 

OL.Santali :  Dark  blood  red. 

01.  Calami :  Brown,  violet  red  edge, 

01.  Menthae  pip. :  Brown,  partially  red  edged  ;  after  twenty- fonr 
hours  cherry  red. 

01.  Myrrhae  :  Dark  brown,  soon  black,  afterwards  in  a  thinner 
layer  cherry  red. 

01.  Petroselini :  Dark  brown,  then  blood  red,  finally  cherry  red. 

(e)  Frohde's  Test. — This  reagent  was  used  in  a  similar  manner 
treating  one  drop  of  oil  with  three  drops  of  the  reagent.  The 
colour  test  was  in  most  cases  purer  and  more  elegant  than  with 
sulphuric  acid.     The  results  were  as  follows  : — 

OL  Terebinthinse  rect.  :  Brown,  then  blood  red. 

01.  Terebinthinee  crud.  :  The  same. 

01.  Carui :  Dark  yellow,  immediately  carmine  red. 

01.  Citri  :  Dark  orange  brown. 

01.  Coriandri :  Brown,  then  reddish,  then  black. 

01.  Cardamomi :  Brown,  afterwards  violet  edged. 
•    01.  Bergamottag :    Brown  (adulterated  with    01.  Tereb.),  after- 
wards red  edged. 

01.  Caryophyllorum :  Dark  blood  red,  then  dark  cherry  red. 

01.  Bosmarini  :  Yellow  brown. 

01.  Menthas  crisp. :  Dark  orange,  then  light  brown. 

01.  Majoranae  :  Dark  yellow,  quickly  brown,  then  rose  colour  at 
the  margin. 

01.  Fceniculi :  Brown,  soon  beautiful  cherry  red. 

01.  Anisi  vulg. :  The  same. 

01.  Anisi  stell. :  The  same. 

01.  Macidis :  Brown,  quickly  reddish,  then  again  brown. 

01.  Anethi :  The  same. 

01.  Juniperi :  Dark  brown,  then  red  edged,  then  cherry  red. 

01.  Cubebarum :  Gamboge  yellow,  gradually  a  beautiful  currant 
red. 
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01.  Piperis:  Dark  orange,  then  violet  at  the  margin. 

01.  Zingiberis  :  Brown  red. 

01.  Copaivae  :  Brown,  gradually  rose  coloured  at  the  edge,  cherry 
red. 

01.  Galangae:  Dark  red  brown,  violet  at  the  margin. 

01.  Aurantiorum  dulc. :  Dark  brown. 

01.  Aurantiorum  amar. :  Dark  yellow,  soon  red  edged. 

01.  Petit-grains  :  Brown,  afterwards  cherry  red. 

Camphor  :  Colourless,  then  passing  to  a  pale  reddish. 

01.  Cinae  :  Brown,  afterwards  red  edged. 

01.  Valerianae :  Light  brown. 

01.  Salvias :  Brown,  then  beautifully  red  edged. 

01.  Cumini:  Green,  almost  instantly  deep  brown,  then  dark 
cherry  red. 

01.  Gaultheriee :  Dirty  brown,  quickly  red,  then  cherry  red. 

01.  Pini  Cedri :   Brown  red. 

01.  Persicorum  :  Violet  red. 

01.  Geranii  turtic.  :  Brown. 

01.  Geranii  gall. :  Black  brown. 

01.  Lavandulae  :  Brown,  afterwards  reddish  edged. 

01.  Cajeputi :  Brown,  afterwards  violet  at  the  margin. 

01.  Amomi:  Dark  brown,  quickly  blood  red,  then  cherry  red. 

01.  Cascarillae  :  Brown,  quickly  violet. 

01.  Cinnamomi :  Dark  brown,  quickly  green,  finally  blue  edged. 

01.  Moschatae  :  Dark  red. 

01.  Thy  mi :  Brown,  soon  a  beautiful  red  at  the  margin. 

01.  Lauri :  Brown,  quickly  red  edged,  afterwards  a  dirty  cherry  red. 

01.  Santali :  Blackish  red. 

01.  Calami :  Dark  brown,  then  blood  red. 

01.  Menthse  pip. :  Brown,  then  violet  red,  then  a  dirty  cherry  red. 

01.  Myrrhae :  Dark  brown,  almost  black,  here  and  there  blue 
violet. 

01.  Petroselini :  Dark  brown,  soon  dark  red  brown. 

01.  Galangae  artific. :  Violet  brown. 

01.  Pulegii :  Light  green. 

01.  Pimentae:  Blood  red. 

(/)  Fuming  Nitric  Acid. — In  each  of  these  experiments  three  to 
five  drops  of  the  acid  were  mixed  in  a  test  glass  with  one  drop  of 
the  oil.  In  many  cases  a  very  energetic  action  followed,  causing  a 
perceptible  hissing  noise.  The  results  are  given  in  the  following 
table : — 
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01.  Terebinthinae  rect :  Hissed  upon  mixing;  red,  then  brown. 

01.  Terebinthinae  crud. :  The  same. 

01.  Carui :  Hissed ;  beautiful  red,  then  brown. 

01.  Coriandri  :  Like  01.  Tereb. 

01.  Cardamomi:  The  same. 

01.  Bergamottffl  :  The  same ;  no  hissing  with  the  resinified  oil. 

01.  Caryophyllorum  :  Red  brown. 

01.  Rosmarini  :  Red,  then  brown  ;  no  hissing. 

01.  Menthae  crisp.  :  Yellow  brown. 

01.  Fceniculi :  Hissed  ;  brown. 

01.  Anisi  vulg. :  The  same. 

01.  Anisi  stell. :  Like  01.  Tereb. 

01.  Macidis:  Deep  blood  red,  then  cherry  red. 

01.  Anethi :  Like  01.  Tereb. 

01.  Juniperi :  The  same. 

01.  Cnbebarum :  At  first  like  01.  Tereb,  then  green. 

01.  Piperis  :  Very  violent  reaction,  orange  brown. 

01.  Zingiberis :  Brown. 

01.  Copaivae  :  Brown,  then  red,  then  blue  violet. 

01.  Galangae :  Like  01.  Piperis. 

01.  Aurantiorum  dulc. :  Brown  yellow. 

01.  Aurantiorum  amar. :  Like  01.  Tereb. 

01.  Petit-grains  :  The  same. 

Camphor:  Yellow. 

01.  Cinae :  Like  01.  Tereb. 

01.  Valeriana? :  Yellow  brownish. 

01.  Salvias :  Like  01.  Tereb. 

01.  Cumini :  Hissed  ;  brown. 

01.  Gaultheriae  :  Deep  blood  red,  then  cherry  red. 

01.  Pini  Cedri :  Red. 

01.  Persicorum  :  Yellow  red,  then  yellow. 

01.  Geranii  turt. :  Hissed  ;  brown. 

01.  Geranii  gall. :  The  same. 

01.  Lavandulae  :  Like  01.  Tereb. 

01.  Cajeputi:  Light  yellow\ 

01.  Amomi :  Red  brown. 

01.  Cascarillae :  Violet,  then  brown. 

01.  Cinnamomi :  Magnificent  carmine. 

01.  Moschatae  :  Blood  red. 

01.  Thymi :  Hissed  ;  brown. 

01.  Lauri :  Blood  red,  then  brown. 

01.  Santali :  Yellow,  then  green. 
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01.  Calami:  Like  01.  Tereb. 

01.  Mentha?  pip.  :  Brown,  under  the  influence  of  red  nitrous  acid 
vapour. 
01.  Myrrh® :  Beautiful  violet  red,  then  brown. 
01.  Petroselini :  Hissed;  blackish  brown. 
01.  Pimentos:  Blood  red. 
01.  Pulegii  :  Violet. 

(V/)  Picric  Acid. — Some  time  since  Frebault  observed  an  interest- 
ing colour  reaction  of  picric  acid  with  oil  of  peppermint.*  The 
acid  is  gradually  dissolved  by  the  oil,  and  the  solution,  which  at 
first  is  yellow,  after  half  an  hour  becomes  gradually  green.  In 
twenty-four  hours,  or  sooner  if  heated,  the  green  colour  is  very 
intense.  In  the  presence  of  water  and  air  the  mixture  by  degrees 
becomes  reddish  yellow,  and  upon  shaking  the  water  acquires  a  red 
or  yellow  colour.  The  author  has  found  that  other  essential  oils 
yield  a  colour  reaction  with  picric  acid,  and  especially  that  the 
behaviour  of  different  oils  with  picric  acid  is  rather  distinct,  so  that 
it  can  be  used  for  their  recognition.  When  from  five  to  ten  drops 
of  an  oil  are  brought  into  contact  with  0'05  gram  of  powdered  picric 
acid,  many  of  the  oils  readily  dissolved  the  acid  in  the  cold ;  whilst 
others  only  did  so  with  heat,  and  then  only  with  difficulty.  The 
solutions  were  at  first  usually  yellow,  but  by  standing  or  heating 
the  different  oils  more  or  less  quickly  acquired  another  colour. 
Some  of  the  solution  after  standing  redeposited  crystals.  The  solu- 
tions mixed  with  ether,  and  some  of  them  communicated  to  the 
ether  the  acquired  colour.  Upon  shaking  the  ether  mixture  with 
water  a  part  of  the  picric  acid  present  was  taken  up  by  the  latter. 
The  author's  observations  on  the  behaviour  of  the  different  oils  with 
picric  acid  are  as  follows  : — 

01.  Terebinthinaa  rect. :  Dissolved  in  the  cold  difficultly,  easily 
with  heat,  to  a  yellow  solution,  from  which  crystals  were  deposited 
upon  cooling.  Ether  dissolved  the  yellow  substance,  and  gave  up 
part  of  it  upon  shaking  to  water. 

01.  Terebinthinse  crud.  :  The  same,  but  upon  warming  it  the 
solution  passed  to  a  blood  red. 

01.  Carui :  Dissolved  easily  in  the  cold  with  a  yellow  colour. 
The  ether  mixture  was  light  yellow,  and  coloured  water  shaken  with 
it  greenish  yellow. 

01.  Citri  :  Like  01.  Tereb. 

*  Pharmaceutical  Journal,  3rd  series,  iv.,  977. 
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01.  Coriandri :  Dissolved  with  difficulty  ;  solution  yellow. 

01.  Cardamomi :  Dissolved  easily ;  yellow. 

01.  Bergamottas  :  Dissolved  difficultly ;  orange  yellow  (adulte- 
rated, yellow) ;  solution  gave  crystals. 

01.  Caryophyllorum :  Dissolved  easily  in  the  cold ;  solution, 
orange  yellow  ;  ether  mixture,  orange  ;  gave  up  yellow  substance  to 
water. 

01.  Rosmarini :  Dissolved  easily ;  yellow  ;  ether  mixture,  light 
yellow  ;  water  mixture,  yellow. 

01.  Mentha?  crisp. :  Dissolved  easily ;  orange  yellow,  then  olive 
green  ;  ether  mixture,  yellow  ;  water  mixture,  yellow. 

01.  Majoranaa  :  Dissolved  easily  ;  orange  ;  nevertheless,  the  solu- 
tion deposited  crystals  npon  standing ;  ether  and  water  mixtures, 
yellow. 

01.  Fceniculi:  Dissolved  difficultly;  blood  red  with  heat;  ether 
mixture,  orange;  water  mixture,  yellow. 

01.  Anisi  vulg.  :  Like  01  Caryophyll. 

01.  Anisi  stell. :  The  same. 

01.  Macidis  :  Dissolved  difficultly  ;  orange  brown ;  the  solution 
prepared  with  heat  deposited  crystals  on  cooling. 

01.  Anethi :  Dissolved  easily ;  brown  yellow  ;  gave  crystals  on 
standing. 

01.  Juniperi :  Like  01.  Tereb. 

01.  Cubebarum  :  The  same  ;  the  solution  prepared  with  heat  soon 
became  turbid. 

01.  Piperis :  Like  01.  Tereb. 

01.  Zingiberis  :  Like  01.  Macidis. 

01.  Copaivae  :  Like  01.  Tereb. 

01.  Galangse  :  Dissolved  difficultly ;  brown  to  brown  black  ;  solu- 
tion gave  crystals. 

01.  Aurantiorum  dulc. :  Like  01.  Coriandri. 

01.  Aurantiorum  amar. :  Like  01.  Tereb. 

01.  Petit-grains  :  Like  01.  Coriandri. 

01.  Cinas :  Dissolved  difficultly  :  red  brown ;  solution  gave  crys- 
tals. 

01.  Valerianae :  Dissolved  easily ;  light  yellow ;  solution  gave 
crystals. 

01.  Salvia? :  Like  01.  Coriandri. 

01.  Cumini :  Dissolved  easily  ;  orange  yellow. 

01.  Gaultheriae :  Like  01.  Carui. 

01.  Pini  Cedri :  Like  01.  Tereb. 

01.  Persicorum :  Like  01.  Carui. 
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01.  Geranii  turt.  :  Dissolved  difficultly ;  orange  brown  to  brown  ; 
ether  mixture,  orange  brown  ;  water  mixture,  yellow. 

01.  Geranii  gall. :  Dissolved  difficultly  ;  orange  brown  to  brown ; 
ether  mixture,  orange  brown ;  water  mixture,  yellow. 

01.  Lavandula?  :  Like  01.  Tereb. 

01.  Cajeputi  :  The  same. 

01.  Amomi :  Like  01.  Caryophyll. 

01.  Cascarillee :  Like  01.  Galangae. 

01.  Cinnamomi :  Dissolved  easily ;  orange  ;  by  warming,  olive 
green  ;  ether  mixture,  yellow  green  ;  water  mixture,  yellow. 

01.  Moschatae  :  Like  01.  Macidis. 

01.  Thy  mi :  Like  01.  Majoranae. 

01.  Lauri :  The  same. 

01.  Santali :  Like  01.  Bergamottae. 

01.  Calami  :  Dissolved  easily ;  deep  brown. 

01.  Menthae  pip.:  Dissolved  easily;  olive  green;  by  warming,  deep 
green  ;  ether  mixture,  green  ;  water  mixture,  yellow.  Old  strongly 
resinified  oil  dissolved  at  first  yellow,  afterwards  with  heat  olive 
green,  and  gave  yellow  ether  and  water  mixtures. 

01.  Myrrhae :  Dissolved  easily;  blood  red;  with  heat,  brown 
black ;  ether  mixture,  olive  green  ;  water  mixture,  yellow. 

01.  Petroselini :  Like  01.  Caryophyll. 

01.  Galangae  artific. :  The  same. 

(h)  Ammoniacal  Silver  Solution. — This  reagent  undergoes,  as  is 
known,  a  reduction  with  some  essential  oils,  with  others  none. 
Among  the  oils  which  cause  no  reduction  in  twenty-four  hours  are 
the  oils  of  turpentine,  rosemary,  laurel,  marjoram,  juniper,  cubebs, 
fennel,  anise,  star  anise,  geranium,  lavender,  coriander,  sage,  va- 
lerian, mace,  dill,  orange,  cardamoms,  cajeput,  myrrh,  wintergreen, 
petit-grains,  cascarilla,  calamus,  and  parsley.  Expressed  bergamot 
oil  becomes  yellow  with  the  reagent,  but  there  is  no  reduction.  01. 
CinaB  causes  in  two  hours  a  reduction,  which  becomes  very  consider- 
able after  twenty- four  hours.  Oil  of  thyme  becomes  brown  and 
reduces  immediately,  afterwards  strongly.  Oil  of  cummin  becomes 
grey  and  reduces  immediately,  afterwards  strongly.  Oil  of  amomum 
becomes  yellow  and  reduces,  afterwards  strongly.  The  oil  of  cloves 
and  cinnamon  also  reduce  the  solution. 

The  Purity  of  Chloroform.  C.  Remys.  (Archiv  derFharm.  [3],  v., 
31.)  Pure  chloroform  boils  at  60'8°  C,  and  has  a  specific  gravity 
of  1*500  at  15°  C.  The  presence  of  one-half  per  cent,  of  alcohol 
reduces  the  boiling  point  to  5975°  =  60°,  and  the  specific  gravity  to 
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1*492.  Chloroform  containing  one-eighth  per  cent,  of  alcohol  has 
a  specific  gravity  of  1*498,  and  every  additional  one-eighth  per  cent, 
of  this  irapnrity  lowers  the  specific  gravity  by  0*002.  A  higher 
boiling  point  than  60*5°  indicates  the  presence  of  arayl  and  butyl 
compounds,  which  may  raise  the  specific  gravity  of  the  sample  to 
1*502.     All  commercial  samples  of  chloroform  contain  f ousel  oil. 

The  decomposition  of  chloroform  is  induced  by  the  smallest  trace 
of  moisture  and  air,  and  takes  place  even  in  the  dark ;  the  chief 
products  of  the  decomposition  are  chlorine,  hydrochloric  acid,  and 
phosgene  gas.  The  decomposition  is  prevented  by  the  presence  of  a 
small  quantity  of  alcohol. 

The  Use  of  Mustard-Seed  Oil  in  Pharmacy.  R.  Rother.  (The 
Pharmacist,  April,  1875.)  The  emollient  and  non-drying  nature  of 
this  oil,  and  the  fact  that  it  is  almost  insusceptible  of  rancid ification, 
appear  to  make  it  a  desirable  acquisition  to  pharmacy. 

With  the  aid  of  this  oil,  all  the  officinal  ointments,  cerates,  and 
plasters  can  be  prepared,  to  the  exclusion  of  lard  and  other  gly 
cerides  equally  variable,  changeable,  and  unsatisfactory.  The  chief 
great  gain  thereby  is  permanence  of  character  and  consistence, 
scarcely  second  to  which  is  uniformity  and  cheapness.  The  rich 
yellow  colour  is  oftener  desirable  than  not ;  and  since  yellow  wax 
is  now  officinally  used  for  preparing  simple  ointment,  yellow  oint- 
ments are  becoming  more  general. 

A  mixture  of  three  parts  of  mustard  oil,  one  part  of  spermaceti, 

,  and  one  part  of  yellow  wax,  is  in  every  way  superior  to  the  U.S. 

officinal  simple  ointment.     The  spermaceti  in  this  mixture  is  not 

essential,  as  three  and  a  half  parts  of  oil  and  one  and  a  half  of  wax 

answer  equally  well. 

When  substituted  for  olive  oil  in  cerate  of  subacetate  of  lead,  the 
yellow  colour  disappears  after  a  few  days,  and  the  cerate  becomes 
white.  The  main  advantage,  however,  lies  in  the  fact  that  the  pre- 
paration does  not  become  rancid. 

Resin  cerate  of  a  superior  quality  results  from  a  mixture  of  four- 
teen parts  mustard  oil,  twelve  parts  resin,  and  four  parts  yellow 
wax. 

The  writer  has  also  used  it  with  excellent  effect  in  the  preparation 
of  cantharidal  cerate.  On  two  occasions,  by  its  ufe.  it  was  noticed 
that  the  flies  were  so  thoroughly  extracted  by  the  oily  menstruum, 
of  course  aided  by  an  indispensably  high  temperature,  that  on  cool- 
ing the  cantharidin  crystallized  out  so  abundantly,  that  the  whole 
mass  throughout,  but  especially  on  the  exposed  surface,  glistened 
with  cantharidin  needles.     The  appearance  of  these  crystals  is  ocular 
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proof  that  the  cerate  is  not  only  good,  but  exceedingly  active — a 
fact  made  patent  by  the  prompt  and  effective  vesication  it  produces. 

Ointments  containing  ingredients  liable  to  change  under  the  influ- 
ence of  lard  or  olive  oil,  as,  for  instance,  ointment  of  iodide  of 
potassium  or  rose  water,  are  properly  prepared  with  mustard  oil. 
In  the  preparation  of  the  latter  ointment,  the  writer,  whilst  using 
almond  oil,  found  that  greater  permanence  and  better  appearance 
was  always  secured  by  leaving  out  the  rose  water,  and  adding  a  few 
drops  of  oil  of  rose  instead. 

The  writer  has  not  yet  had  occasion  to  try  mustard  oil  in  oint- 
ment of  mercuric  nitrate,  but  believes  it  will  be  very  appropriate 
and  effective,  by  reason  of  the  lesser  tendency  to  change  the  mer- 
curic salt  by  deoxidation.  For  this  reason,  also,  the  ointments  of 
red  and  yellow  mercuric  oxide  should  be  prepared  with  this  oil. 

The  ointments  of  sulphur,  carbonate  of  lead,  and  oxide  of  zinc 
retain  a  smooth  grain  and  the  appearance  of  freshness  perfectly 
when  prepared  with  mustard  oil. 

For  some  time  past  the  writer  has  used  storax  in  place  of  benzoin 
for  conserving  lard  and  ointment  liable  to  change  ;  but  with  the  use 
of  mustard-seed  oil  this  addition  is  scarcely  required.  However,  it 
was  found  that  storax  possessed  various  advantages  over  benzoin, 
when  considered  either  in  its  mechanical,  chemical,  or  therapeutical 
aspects.  A  convenient  form  of  application  the  writer  found  in  the 
shape  of  a  concentrated  oily  solution.  For  this  purpose  the  liquid 
storax  was  gently  heated  for  one-half  to  one  hour  with  half  its 
weight  of  water  and  four  times  its  weight  of  mustard  oil.  The 
mixture,  while  warm,  was  then  strained  through  muslin,  by  which  the 
exhausted  gummy  residue  was  completely  separated,  and  a  turbid 
oily  liquid  obtained.  By  setting  this  aside,  the  suspended  water 
subsided,  and  the  nearly  clear  styrolated  oil  was  then  decanted. 
This  oil  of  storax  is  highly  fragrant,  and  completely  represents  the 
activity  of  the  gum  resin.  It  possesses  a  very  bitter  taste.  For 
styrolating  lard  or  ointments,  one  to  two  parts  of  the  oil  were  mixed 
with  sixteen  of  the  fat. 

Mustard  oil  alone,  in  the  preparation  of  liniment  of  ammonia,  does 
not  yield  a  good  liniment,  for  the  reason  that  its  resistance  to  dis- 
ruption is  too  great.  It  is  a  well-known  fact  that  rancid  oils,  or 
such  otherwise  easily  decomposed,  only  produce  good  ammonia  lini- 
ment. It  is  owing  to  this  fact  that  the  common  olive  oil  gives  better 
results  than  the  pure  and  fresh.  The  ammonia,  acting  upon  the 
free  fatty  acids,  generates  amides,  to  which  the  creamy  condition  is 
due.     Therefore,  if  only  a  very  small  proportion  of  refined  lard  oil 
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is  mixed  with  the  mustard  oil,  an  ammonia  liniment  is  formed, 
which  remains  indefinitely  suspended,  and  for  fine  appearance  and 
consistency  is  unequalled.  The  writer  particularly  recommends 
this  method  of  preparing  ammonia  liniment. 

For  the  preparation  of  hair  oil  and  pomade,  no  better  than  mus- 
tard oil  is  known.  Its  gloss  and  softness  are  not  surpassed  by  the 
finest  almond  and  olive  oils,  and  its  brightness  and  rich  yellow 
colour  for  this  purpose  are  especially  commendable.  Half  a  gallon 
mustard  oil,  four  fluid  drams  oil  of  bergamot,  two  fluid  drams  oil 
of  lemon,  and  half  a  fluid  dram  of  oil  of  Ceylon  cinnamon  produces 
an  elegant  hair  oil. 

A  splendid  pomade  is  prepared  from  twelve  to  fourteen  parts 
mustard  oil,  four  parts  spermaceti,  and  one  part  yellow  wax,  and 
perfumed  with  the  hair-oil  mixture,  as  above.  The  addition  of  a 
small  amount  of  styrolated  oil  adds  to  the  perfume.  Cocoa  fat  can 
also  be  used  in  place  of  a  portion  of  the  mustard  oil,  in  the  prepara- 
tion of  pomade. 

Examination  of  Deposits  from  the  Fluid  Extracts  of  Cinchona, 
Ergot,  and  Hyoscyamus.  C.  S.  Johnson.  (Amer.  Joum.  Pharm,., 
1875,  483.)  The  fluid  extracts  were  made  in  strict  accordance 
with  the  XL  S.  Pharmacopoeia,  of  1870,  from  carefully  selected  drugs, 
and  were  at  first  quite  clear.  They  were  stored  in  large  bottles  and 
kept  in  a  cool  cellar,  well  protected  from  the  light.  The  deposits 
which  formed  in  the  course  of  three  weeks  were  collected  on  a 
muslin  filter,  washed  with  cold  water  till  the  washings  were  tasteless 
and  odourless,  and  then  examined. 

The  washed  deposit  from  fluid  extract  of  cinchona  was  dark  brown, 
soft  and  of  impalpable  fineness,  and  decidedly  bitter  and  astringent 
to  the  taste.  By  a  careful  microscopical  examination,  it  was  found 
to  be  composed  largely  of  cellular  material,  which  appeared  to  con- 
stitute at  least  two-thirds  of  its  bulk.  A  solution  obtained  by  acidu- 
lated dilute  alcohol  gave  abundant  general  reactions  for  alkaloids. 
The  entire  deposit  did  not  respond  to  the  thalleioquin  test  for 
quinine;  but  on  washing  it  with  ammonia  and  extracting  the  fil- 
trate with  ether,  a  residue  was  obtained  giving  clear  indication  of 
quinine  by  this  test.  The  acidulated  water  solution  was  precipitated 
by  ammonia ;  this  precipitate,  corresponding  in  solubilities  to  cin- 
chonine,  was  abundant.  Also,  tests  for  quino-tannic  and  quinic 
acids  were  obtained.  The  ash  of  the  deposit  was  rich  in  potassium 
compounds.  The  washed  and  dried  deposit  was  assayed  for  alka- 
loids, according  to  Hager's  method  for  treating  bark,  and  yielded 
2±  per  cent,  of  total  alkaloidft,     In  this  determination,  16  grams  of 


PHARMACY.  307 

the  material  was  taken ;  the  first  precipitate  by  soda  was  darker  in 
colour  than  that  usually  obtained  in  treating  bark,  but  after  dis- 
solving in  acidulated  water  the  second  precipitate  by  soda  was  pale, 
and  in  this  condition  it  was  weighed. 

The  deposit  from  fluid  extract  of  ergot  was  black,  of  oily  plastic 
consistence,  and  had  the  odour  of  ergot.  By  exhaustion  with  ether 
a  considerable  amount  of  oil  was  obtained.  The  residue  of  this 
treatment  was  found,  under  the  microscope,  to  consist  of  mixed 
cellular  and  amorphous  matter.  The  water  solution  of  the  same 
residue  gave  an  abundant  yellowish  white  precipitate  with  acetate 
of  lead ;  but,  after  removing  the  lead,  no  precipitate  was  obtained 
with  mercuric  chloride  (Wenzell's  method),  and  no  definite  results 
as  to  alkaloids  were  reached. 

The  deposit  from  fluid  extract  of  hyoscijamus  had  the  appearance 
of  soft  tar,  and  a  strong  odour  of  hyoscyamus.  By  distillation  from 
the  water-bath,  a  considerable  portion  of  empyreumatic  oil  was  ob- 
tained. Scarcely  any  cellular  matter  was  found  by  microscopical 
examination.  The  ash  from  the  deposit  was  rich  in  potassium  ni- 
trate.    No  alkaloid  was  found. 

Butyl-Chloral.  Dr.  0.  Liebreich.  {British  Medical  Journal,  Feb. 
12th,  1876,  from  Deutsche  Med.  Wochenschr.)  Messrs.  Kramer  and 
Pinner,  in  the  course  of  their  researches  on  the  substance  commonly 
called  croton  chloral,  have  ascertained  that  it  contains  two  more 
atoms  of  hydrogen  than  was  supposed,  and  that  it  is,  in  fact,  butyl- 
chloral.  When  soda  or  another  alkali  is  mixed  with  it,  it  undergoes 
decomposition,  chloride  of  sodium,  formiate  of  soda,  and  bichlor- 
allylene  being  produced. 

Dr.  Liebreich  has  ascertained  from  a  large  number  of  experiments 
that  the  physiological  action  of  butyl-chloral  is  very  constant.  In 
rabbits,  anaesthesia  is  always  found  to  commence  at  the  head,  a  state 
of  hypnotism  having  been  already  produced.  The  animals,  while 
sitting  quietly,  let  the  head  drop,  and  anaesthesia  of  this  part  now 
appears,  while  reflex  action  can  be  excited  in  the  limbs ;  from  the 
head,  the  anaesthesia  spreads  over  the  body,  and  reflex  action  is  not 
caused  by  irritation.  The  respiration  and  pulse  become  slow  ;  and, 
with  a  fatal  dose,  the  respiration  ceases  before  the  pulse.  The  post- 
mortem appearances  differ  from  those  of  poisoning  by  chloral,  in 
that  in  the  latter  paralysis  of  the  heart  is  found,  both  ventricles 
being  full  of  blood  ;  while  in  death  from  butyl-chloral,  the  left  ven- 
tricle is  contracted  and  nearly  empty,  the  right  cavities  and  the 
lungs  being  charged  with  blood.  With  this  difference  in  the 
post-mortem  appearance  corresponds  the  difference  in  the  mode  of 
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death.  In  chloral-narcosis,  general  anaesthesia  is  rapidly  produced  ; 
i.e.,  the  action  of  a  large  dose  passes  quickly  from  the  cerebrum  to 
the  medulla  oblongata,  and  the  heart's  action  ceases  while  the 
respiratory  movements  continue. 

In  chloral  poisoning,  artificial  respiration  is  stated  to  be  useless  ; 
the  heart's  action  can  only  be  restored  by  the  action  of  strychnia  on 
the  cardiac  ganglia.  With  butyl- chloral,  on  the  other  hand,  the 
heart's  action  can  be  re-excited  by  artificial  respiration.  This  may 
be  seen  in  an  animal  whose  thorax  has  been  opened  during  the  nar- 
cosis. 

Chloral,  then,  causes  death  by  interfering  with  the  cardiac 
ganglia  ;  butyl- chloral,  by  its  action  on  the  respiratory  centre.  And 
just  as  the  ganglion  cells  of  the  heart  are  stimulated  by  strychnine, 
so  continued  artificial  respiration  overcomes  the  narcosis  of  the 
medulla  oblongata. 

Dr.  Liebreich  points  out,  as  a  fact  of  practical  importance,  that 
the  duration  of  the  stages  in  the  narcosis  produced  by  butyl-chloral 
is  about  two-thirds  less  than  in  that  produced  by  chloral. 

In  man,  as  in  animals,  anaesthesia  commences  at  the  head,  while 
reflex  action  can  still  be  excited  on  the  limbs.  Some  experiments 
on  a  child,  detailed  by  Dr.  Liebreich,  show  that  even  in  the  waking 
state  there  is  anaesthesia  of  the  cornea,  while  the  nasal  mucous  mem- 
brane is  still  irritable.  With  a  dose  of  chloral  sufficient  to  produce 
anaesthesia  of  the  eye,  there  would  also  be  general  anaesthesia  of  the 
whole  body. 

Doses  of  butyl-chloral  sufficient  merely  to  produce  anaesthesia  of  the 
head  do  not  essentially  affect  the  pulse  and  respiration.  In  insane 
adults,  Dr.  Liebreich  has  found  doses  up  to  five  grams  to  produce 
sleep  and  anaesthesia  of  the  head,  with  maintenance  of  the  muscular 
tonus  and  of  reflex  action  in  the  trunk,  so  that  the  patients  remained 
sitting  while  the  head  was  perfectly  anaesthetic. 

Though  as  yet  unable  to  adduce  any  practical  experience  on  the 
subject,  Dr.  Liebreich  believes  that  butyl-chloral  may  be  very  useful 
as  an  anaesthetic  in  operations  on  the  head,  especially  when,  as  is 
sometimes  the  case,  it  is  impossible  to  give  anaesthetics  by  inhalation. 

The  practical  value  of  butyl- chloral,  Dr.  Liebreich  says,  lies  in  its 
property  of  diminishing  sensibility  before  producing  narcosis.  He 
entertained  the  hope  at  first  that  it  would  be  useful  in  tic-doloureux; 
but  in  the  cases  in  which  he  has  given  it  he  has,  he  says,  certainly 
observed  relief  of  the  pain,  but  not  an  arrest  or  cure  of  the  malady. 
The  action  of  butyl- chloral  is  of  less  duration  than  that  of  morphia  ; 
a  comparison  of  the  general  effects  of  the  two  remedies  indicates 
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that  butyl- chloral  should  be  preferred  to  morphia  or  combined  with 
it.  Dr.  Liebreich  observed  the  action  of  butyl-chloral  in  a  most 
marked  manner  in  two  cases  of  tic,  in  which  the  tenderness  was  so 
great  that  the  patients  could  not  bear  to  touch  the  painful  parts  of 
the  face  or  to  bring  a  handkerchief  near  their  noses.  A  gram  of 
butyl-chloral  produced  complete  relief,  lasting  generally  for  two 
hours,  each  time  that  the  dose  was  repeated. 

Regarding  the  mode  of  administration  of  butyl-chloral,  Dr. 
Liebreich  says  that  he  tried  an  alcoholic  solution  ;  but  he  has  found 
that,  after  long  standing,  some  change  takes  place  which  greatly 
impairs  the  action  of  the  butyl-chloral.  He  now  orders  it  in  the 
following  form  : — butyl-chloral  hydrate,  5  to  10  parts  ;  glycerin, 
20  parts  ;  distilled  water,  130  parts.  The  mixture  requires  to  be 
shaken  before  being  used.  The  dose  is  half  an  ounce,  followed 
in  five  minutes  by  a  second,  and  in  ten  minutes  by  a  third.  It  is 
well  to.  begin  with  a  small  dose,  so  as  to  avoid  producing  hypnotism 
— that  is,  where  the  anaesthetic  effect  alone  is  desired.  To  produce 
sleep,  one,  two,  or  three  grams  (15  to  45  grains),  according  to  the 
patient's  constitution,  are  to  be  given  at  bedtime. 

Butyl-chloral  gives  relief  in  painful  affections  of  the  teeth  ;  but  of 
course  a  radical  cure  can  only  be  effected  by  attacking  the  cause  of 
the  disease.  It  should,  whenever  possible,  be  taken  after  meals, 
and  be  followed  by  a  copious  draught  of  water. 

Whether  any  advantage  is  to  be  derived  from  combining  butyl- 
chloral  with  ordinary  chloral  or  with  alkaloids,  must  be  decided  by 
further  experiments. 

Incompatibility  of  Chromic  Acid  with  Glycerin.  (Pharmaceut. 
Centralhalle,  1875,  327.)  A  correspondent  of  the  Zeitschrift  des 
oesterreichisclien  Ajpotheher  Vereines,  met  with  an  explosion  in  dispen- 
sing the  following  prescription  : — 

P>    Acidi  Chromici      .         .        .         .0*5 

Glycerini 4*0 

M.   Pro  usu  externo. 

The  chromic  acid  was  dissolved  in  a  small  quantity  of  water  and 
the  glycerin  added,  when  a  violent  explosion  took  place,  by  which 
the  contents  of  the  bottle  were  ejected  and  thrown  a  considerable 
distance.  The  fraction  of  the  bottle  which  remained  in  the  dispen- 
ser's hand  appeared  coated  with  a  black  mass. 

Combinations  of  Glacial  Acetic  Acid  with  Oils.  J.  B.  Barnes. 
(Pharm.  Journ.,  3rd  series,  vi.  221.)  The  author  has  made  a  large 
number  of  experiments,  with  the  object  of  ascertaining  the  exact 
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proportions  in  which  a  number  of  fixed  and  volatile  oils  nnite  with 
glacial  acetic  acid. 

The  minimum  combining  proportions  of  the  following  five  com- 
mercial samples  of  oil  he  finds  to  be  : — 


Almond  Oil  . 
Glacial  Acetic  Acid 
Olive  Oil       . 
Glacial  Acetic  Acid 
Cod  Liver  Oil 
Glacial  Acetic  Acid 
Linseed  Oil. 
Glacial  Acetic  Acid 
Oil  of  Rhodium    . 
Glacial  Acetic  Acid 


"i    7  vol 

i    1     „ 

)    ?     " 

3       1       M 

1  7  „ 
3    1    ,. 

1  ?  " 
3    1    « 

}  4  « 
3    1    „ 

In  this  series  the  oils  appear  to  dissolve  the  acid. 

The  maximum  combining  proportions  of  the  next  five  are :- 


Oil  of  Turpentine  . 

1    lvol 

Glacial  Acetic  Acid 

3    2     „ 

Oil  of  Lemon 

1    2     „ 

Glacial  Acetic  Acid 

3    l    „ 

Oil  of  Lemon  Grass 

)  I ;; 

Glacial  Acetic  Acid 

Oil  of  Copaiba 

\ l  - 

3    20  „ 

Glacial  Acetic  Acid 

Oil  of  Juniper 

1  1  » 

Glacial  Acetic  Acid 

3    l    „ 

Here  the  order  is  reversed,  the  acid  dissolves  the  oils. 

The  following  is  a  list  of  forty- one  oils  that  will  mix  with  glacial 
acetic  acid  in  all  proportions  : — Castor,  croton,  cloves,  caraway,  rose- 
mary, sandal,  cajeput,  orange,  bergamot,  anise,  essential  oil  of  al- 
monds, organum,  chamomile,  eucalyptus,  sage,  cinnamon,  cassia, 
lavender,  myrtle,  marjoram,  pennyroyal,  citronella,  pimento,  sassa- 
fras, calamus,  spearmint,  wormwood,  neroli,  cubebs,  coriander, 
cumin,  peppermint,  geranium,  male  fern,  citron,  fennel,  rue,  savin, 
amber,  nutmeg,  and  essential  oil  of  mustard. 

Note  on  Linimentum  Terebinthinse  Aceticum.  W.  H.  Symons. 
(Pliarm.  Joum.,  3rd  series,  v.,  301.)  On  repeating  the  experiments 
referred  to  in  the  foregoing  article  on  "  Combinations  of  Glacial 
Acetic  Acid  with  Oils,"  the  writer  obtained  results  differing  mate- 
rially from  those  quoted  by  Mr.  Barnes.  He  found  that  oil  of 
almonds,  olive  oil,  cod-liver  oil,  and  linseed  oil  will  readily  mix  with 
glacial  acetic  acid  in  the  j)roportion  of  four  volumes  to  one ;  while  oil 
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of  turpentine  and  oil  of  lemon  will  combine  with  it  in  all  propor- 
tions. The  discrepancy  is  due  to  a  difference  in  the  strength  of  the 
acid  employed, — that  used  by  Mr.  Barnes  being  solid  at  48°  F., 
whereas  that  used  by  the  writer  was  solid  at  60°  F.  Mr.  Symons 
thinks  that  an  acid  of  the  latter  strength  might  be  used  with  advant- 
age in  the  preparation  of  linimentum  terebinthinae  aceticum,  and 
recommends  the  following  formula  : — 

Oil  of  Turpentine  .         .         .         4  fluid  ounces. 

Glacial  Acetic  Acid  (solid  at  60°  F.)      1     „     ounce. 
Liniment  of  Camphor  .         .         .        4     ,,    ounces. 

This  furnishes  a  liniment  very  similar  in  the  proportion  of  its  in- 
gredients to  the  Pharmacopoeia  preparation,  the  quantity  of  acetic 
acid  being  the  same,  while  both  turpentine  and  camphor  liniment 
are  present  in  larger  quantities,  all  water  being  excluded.  The  acetic 
acid  would  be  easily  dissolved  by  one- sixth  the  quantities  of  the  two 
other  ingredients.  This  liniment  is  only  miscible  with  liquids  of  an 
oily  nature;  it  maintains  its  transparency  at  a  temperature  of  15°  F. 

The  following  formula  furnishes  a  liniment  which  is  miscible  with 
spirit  in  the  proportion  of  one  to  seven,  and  with  oils  in  any  propor- 
tion ;  it  also  retains  its  transparency  at  a  temperature  considerably 
below  the  freezing  point  of  water : — 

Camphor 240  grains. 

Oil  of  Turpentine  ....  2  fluid  ounces. 
Dissolve  and,  if  necessary,  filter  ;  then  add 

Castor  Oil 2  fluid  ounces. 

Glacial  Acetic  Acid  (solid  at  60°  F.)  4  fluid  drams. 

Emulsions  of  Gum  Resins.  E.  Gasser.  (Pharmaceut.  Zeitung, 
1875,  103.)  The  difficulty  experienced  in  summer  time  in  the  pre- 
paration of  good  emulsions  of  ammoniacum  and  other  gum  resins 
may  be  readily  overcome  by  adopting  the  following  process  : — 

Triturate  the  gum  resin  well  with  an  equal  weight  of  water,  add 
the  same  weight  of  alcohol  by  degrees,  and  then  ignite  the  latter. 
After  the  combustion  add  to  the  warm  residue  a  quantity  of  pow- 
dered acacia  equal  to  that  of  the  gum  resin,  and  agitate  briskly  with 
the  gradual  addition  of  water,  until  a  perfect  emulsion  is  obtained. 

The  above  is  a  modification  of  a  process  recommended  by  Opper- 
mann,  in  the  Gours  de  Pharmacie. 

Suppositories.  (Chemist  and  Druggist,  1875,  302,  from  Repertoire 
de  Pharm.)  The  preparation  of  suppositories  containing  a  quantity 
of  an  extract  is  somewhat  tedious  and  sometimes  difficult.    To  facili- 
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tate  this  operation  the  extract,  after  being  attenuated  with  a  very  little 
water,  if  that  is  necessary,  is  incorporated  with  a  little  lard,  precisely 
as  if  for  pomade ;  then,  to  improve  the  consistency  of  the  product, 
twice  as  much  white  wax  as  lard  is  added.  The  cacao  butter  and 
wax  forming  the  basis  of  the  preparation  are  fused  together  in  a 
porcelain  capsule,  and  the  extract  as  above  treated  is  incorporated 
with  the  mixture,  a  very  gentle  heat  being  maintained  throughout 
the  operation.  The  product  is  then  run  in  the  usual  manner.  By 
this  process  suppositories  may  be  prepared  containing  1  gram  of 
extract  of  rhatany  : — 

Extract  of  Khatany 1  gram. 

Hot  water  (as  little  as  possible) 

Lard .     1       ,, 

White  Wax 2      ,, 

Cacao  Butter       .         .         .        .         .         .  1-5     „ 

For  belladonna  suppositories,  in  which  the  proportion  of  extract 
is  much  smaller,  the  following  proportions  may  be  adopted: — 


Extract  of  Belladonna 
Lard 

White  Wax 
Cacao  Butter 


0-01  gram. 
0-5       „ 

1 
3 


The  Composition  of  Pilula  Hydrargyri,  B.  P.  H.  Senier.  (From 
a  paper  read  at  a  Pharmaceutical  Society's  meeting,  Feb.  2,  1876.) 
The  author  has  made  an  examination  of  a  number  of  trade  specimens 
of  Pilula  Hydrargyri,  obtained  from  leading  London  manufacturers. 
The  following  table  is  a  resume  of  the  results,  calculated  into  per- 
centages, obtained  in  the  case  of  nine  samples.  The  second  column 
gives  the  age  as  nearly  as  it  could  be  ascertained  : — 


Age. 

Metallic 

Mercuric 

Mercurous 

Ash. 

Organic 

Mercury. 

Oxide. 

Oxide. 

Matter. 

1 

18  hours. 

32  49 

none. 

a  trace. 

1-20 

66-31 

2 

5  weeks. 

32-26 

•09 

•25 

1-20 

66-20 

3 

3  months. 

31-60 

•24 

•62 

1-18 

66-36 

4 

3  months. 

31  15 

•44 

1-60 

112 

65-69 

5 

6  months. 

32-44 

•50 

•80 

1-70 

64-56 

6 

14  months. 

29-86 

•98 

2-60 

1-20 

65-36 

7 

19  months. 

31-59 

•50 

2-50 

1-00 

64-41 

8 

2  years. 

28-40 

1-80 

4-22 

2-10 

63-48 

9 

? 

30-23 

106 

3-24 

1-05 

64-42 

The  proportion  of  mercury  present,  considering  that  which  occurs 
combined  with  oxygen  as  well  as  that  existing  in  the  uncombined 
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state,  does  not  vary  much  from  the  requirements  of  the  Pharmaco- 
poeia,— one-third  mercury,  two-thirds  organic  matter. 

It  will  be  noticed  that,  relatively,  the  proportion  of  mercurous 
oxide  very  much  exceeds  the  mercuric,  and  that  the  proportion  of 
both  increases  with  the  age  of  the  sample ;  thus,  No.  1  (18  hours) 
contained  no  mercuric  oxide,  and  only  a  trace  of  mercurous  oxide, 
while  No.  8(2  years)  contained  4*22  per  cent,  of  mercurous  oxide, 
and  1'8  per  cent,  of  mercuric.  No.  7  is  somewhat  exceptional  as 
regards  this  relation  of  age  to  proportion  of  oxides,  but  in  this  case 
globules  of  mercury  were  plainly  visible  to  the  naked  eye,  which  fact 
may  account  for  the  slowness  of  the  specimen  in  becoming  oxidized. 
No.  3  is  the  only  sample  of  hand  made  mass,  hence  might  be  expected 
to  be  less  oxidized  than  the  others,  all  the  others  having  been  made 
by  machinery. 

From  these  experiments  it  is  clear  that  if,  as  has  been  stated,  the 
therapeutic  action  of  Pilula  hydrargyri  depends  largely  upon  the 
proportion  of  oxides  present.  The  age  of  the  mass  becomes  a  matter 
of  primary  importance.  The  medicinal  efficacy  of  these  pills  will 
probably  be  as  variable  as  their  chemical  composition. 

A  Modern  Classification  of  Medicines.  Prof.  Thomson.  (Amer. 
Journ.  Pharm.,  1875,  531.)  The  following  is  a  brief  summary  of  a 
new  method  of  classifying  medicines,  based  on  the  doctrines  of 
Dr.  Headland,  and  employed  by  the  author  at  the  New  York 
tJniversity : — 

All  medicinal  substances  are  divided  into  two  great  classes,  each 
class  being  subdivided  into  orders  and  sub-orders. 

Class  I. — Medicines  for  Diseases. 

Order  1.  Restoratives  :  Agents  which  are  natural  to  the 
blood,  because  they  either  themselves  are  ingredients 
of  the  blood  or  are  analogous  to  such  ingredients. 

Order  2.  Specifics  :  Agents  which  are  not  natural  to  the 
blood,  and  therefore  poisonous. 

Class  II. — Medicines  for  Symptoms  or  Transient  Complications. 

Order  1.  Narcotics. 

Sub-order  1.  Medicines,    both    stimulants  and  sedatives 
at  the  same  moment. 

2.  Stimulants  only. 

3.  Sedatives  only. 
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Order  1. — Eliminatives,  or  Gland  Medicines. 

Sub-order  1.  Cathartics. 

2.  Emetics. 

3.  Expectorants. 

4.  Diuretics. 

5.  Diaphoretics. 

Order  3. — Astringents. 

Sub-order  1.  Mineral  astringents. 

2.  Vegetable  astringents. 

The  Preparation  of  Orange -Flower  Water.  M.  Vuaflart. 
(Journ.  de  Pharm.  et  de  Chim.)  The  author  has  observed  that 
orange-flower  water  distilled  by  means  of  steam,  though  very  fra- 
grant when  fresh,  soon  loses  its  fine  aromatic  odour  and  acquires  an 
unpleasant  taste,  whereas  that  distilled  from  an  open  fire  keeps  well 
for  years.  He  endeavours  to  explain  this  by  assuming  that  steam 
penetrates  and  exhausts  the  flowers  less  perfectly  than  boiling 
water.  A  correspondent  informs  him  that  he  has  made  a  similar 
observation  with  reference  to  rose  water ;  the  latter  distilled  in  the 
ordinary  manner  keeps  much  better  than  the  same  preparation 
distilled  by  steam. 

Phosphate  Syrups :  with  special  reference  to  the  Nature,  Canse, 
and  Prevention  of  certain  Precipitates  which  form  therein.  W.  L. 
Howie.  (Chemist  and  Druggist,  1876,  119.)  Notwithstanding 
the  attention  which  has  been  given  to  the  various  phosphate  syrups 
since  the  introduction  of  "  Chemical  Food  "  by  the  late  Professor 
Parrish,  the  author  of  this  valuable  paper  believes  that  pharmacists 
are  not  yet  thoroughly  acquainted  with  the  character  of  certain 
decompositions  which  occur  in  these  preparations.  He  therefore, 
proposes  not  so  much  to  bring  forward  new  formulae  for  the  pre- 
paration of  these  syrups,  as  to  consider  the  rationale  of  the  pro- 
cesses of  preparation,  and  discuss  the  best  methods  by  which  dis- 
coloration and  the  formation  of  troublesome  precipitates  may  be 
prevented,  as  well  as  to  consider  of  what  these  precipitates  consist, 
and  to  what  faults  of  formula,  process,  ingredient,  or  storage  their 
appearance  may  be  attributed. 

To  take  compound  syrup  of  phosphates  as  introduced  by  Parrish, 
it  will  frequently  be  found,  especially  in  cold  weather,  that  it  deposits 
a  slightly  lustrous  precipitate,  sometimes  so  bulky  as  to  perfectly 
solidify  the  syrup.  This  precipitate  appears  to  the  naked  eye  to  be 
granular  or  crystalline,  and  under  the  microscope  is  found  to   con- 
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sisfc  entirely  of  minute  detached  prisms  with  double  oblique  bases, 
which  make  a  most  beautiful  object  viewed  by  polarised  light. 
When  separated  and  purified  by  re-crystallization,  it  is  found  to 
consist  entirely  of  grape  sugar. 

This  deposition  may  be  easily  prevented.  As  is  well-known,  cane 
sugar  in  solution  is  converted  into  grape  by  the  presence  of  certain 
acids,  which  action  is  accelerated  by  heat ;  and  in  Parrish's  original 
formula,  with  which  some  pharmacists  still  work,  the  quantity  of 
sugar  specified  is  in  excess  of  what  could  be  safely  held  in  solution 
were  even  but  a  moderate  portion  converted  into  grape.  It  will 
thus  be  rightly  inferred  that  the  most  simple  method  of  preventing 
the  formation  of  this  precipitate  is  not  to  load  the  syrup  with  sugar. 
There  are,  however,  other  points  to  be  considerd.  The  application 
of  heat  to  the  acid  syrup  is  highly  objectionable,  since  the  formation 
of  grape  sugar  then  and  there  takes  place  to  an  extent  which  it 
might  take  many  months'  exposure  to  the  ordinary  temperature  of 
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the  atmosphere  to  accomplish ;  and,  when  it  is  remembered  that 
hydrochloric  is  perhaps  the  most  powerful  of  all  the  acids  in  this 
property  of  converting  cane  into  grape  sugar,  though  recommended 
by  Parrish  aud  others,  its  adoption  for  this  reason  may  be  con- 
sidered most  injurious.  It  has  been  stated  in  its  favour  that  a 
syrup  in  which  part  of  the  phosphoric  has  been  replaced  by  hydro- 
chloric acid  has  a  less  biting  taste,  is  more  mild  and  agreeable  to  the 
palate,  and  that  this  acid  is  useful  in  preventing  subsequent  pre- 
cipitation of  the  phosphates..  That  it  has  these  advantages  is  open 
to  question,  and  without  doubt  a  syrup  which  will  not  precipitate 
phosphates  unless  after  long  exposure,  and  which  has  a  mild  and  plea- 
santly acid  taste,  may  be  made  by  using  tribasic  phosphoric  acid  alone. 
With  the  view  of  more  definitely  determining  the  relative  action 
of  the  two  acids  on  cane  sugar,  the  author  had,  sixteen  months  ago, 
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prepared  a  simple  syrup  of  nearly  double  B.  P.  strength,  and  added 
to  three  samples  10  per  cent,  by  measure  of  the  acids,  thus : — (a) 
hydrochloric,  sp.  gr.  1*16;  (b)  phosphoric,  sp.  gr.  1*5;  (c)'  phos- 
phoric, sp.  gr.  1*75.  In  both  the  latter  instances  the  results  were 
almost  identical.  A  few  minute  crystals  of  cane  sugar  had  begun 
to  form  before  the  addition  of  the  acid,  on  account  of  the  concen- 
trated state  of  the  syrup,  and  in  that  to  which  the  hydrochloric  acid 
was  added  these  crystals  almost  immediately  dissolved,  showing 
that  the  usual  and  characteristic  change  of  the  crystallizable  cane 
sugar  or  sucrose  (C12H22  On)  into  uncrystallizable  inverted  sugar  or 
lsevulose  (C5  H12  ()6)  had  almost  immediately  taken  place.  A  yellow 
tint  was  also  quickly  communicated  to  the  syrup.  The  change,  in 
course  of  time,  advanced  till  grape  sugar  (dextrose)  C6  H12  06,  H2  0, 
formed  in  such  abundance  as  to  separate  in  crystals,  and  in  two 
months  from  mixing  had  solidified  the  syrup,  the  tint  becoming 
much  deeper  meantime.  Yet  still  further  the  change  advanced,  till 
in  six  months  more  it  was  found  that  the  crystals  had  partially 
disappeared,  and  blackening  taken  place,  which  final  phase  is  due 
to  the  formation  of  caramel ;  or,  more  correctly,  ulmin  and  ulmic 
acid,  an  examination  of  the  black  mass  beneath  the  microscope 
revealing  the  fact  that  it  consists  of  colourless,  half-dissolved, 
crystals  in  a  dense  dark-brown  medium.  On  the  other  hand,  the 
syrups  to  which  phosphoric  acid  had  been  added  remained  almost 
unchanged  in  appearance  for  some  weeks,  the  minute  crystals  of 
cane  sugar  before  alluded  to  taking  that  time  to  disappear ;  then  the 
syrup  acquired  a  slightly  yellowish  tint,  which  did  not  much  in- 
crease with  age,  and  at  the  end  of  eight  months  it  showed  no  more 
change  to  the  eye  than  did  the  other  almost  immediately  on  mixing  it 
with  the '  hydrochloric  acid.  In  twelve  months,  however,  on  the 
approach  of  colder  weather,  a  few  warty  tufts  of  sugar  appeared  on  the 
sides  of  the  bottle,  which  have  since  increased  in  abundance,  though 
even  now,  sixteen  months  from  the  time  of  mixing,  though  the  tint  is 
dark,  no  signs  of  blackening  are  observable,  as  with  the  hydro- 
chloric acid.  These  experiments  prove,  the  author  thinks,  that 
hydrochloric  acid  in  solution  of  cane  sugar  promotes,  in  a  very 
marked  degree,  the  change  which  it  is  our  aim  to  hinder. 

In  the  formula  for  compound  syrup  of  phosphates  given  in  the 
last  edition  of  Parrish's  "  Pharmacy,"  the  quantity  of  sugar  ordered 
is  two  pounds  eight  ounces  (troy)  for  twenty-three  fluid  ounces  of 
phosphate  solution.  This  quantity  of  sugar  is  about  equal  to  thirty- 
five  ounces  avoirdupois  ;  and,  considering  the  relative  solubility  of 
cane  and  grape  sugar — a  permanent  syrup  of  the  former  demanding 
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half  its  weight  of  water,  while  the  latter  requires  nearly  one  and  a 
half  time  its  weight  to  effect  a  solution — this  proportion,  though 
less  sugar  by  nearly  five  ounces  than  was  ordered  in  the  first  pub- 
lished formula,  has  been  found  in  practice  to  slightly  exceed  what 
can  be  safely  employed.  To  ensure  permanence  the  specific  gravity 
of  the  finished  syrup  should  not  exceed  1*33.  The  samples  of 
Squire's  "  Parrish,"  recently  tested,  have  been  under  this,  never 
exceeding  1*32,  which  is  a  good  density.  Some  years  ago,  how- 
ever, the  specific  gravity  was  considerably  higher. 

To  restore  syrup  in  which  this  precipitate  has  formed,  it  is  only 
necessary  to  reduce  the  density  so  that  the  syrup  shall  contain  water 
enough  to  retain  the  whole  of  the  sugar  in  solution.  The  syrup 
containing  the  precipitate  should  be  exposed  in  close  vessels  to  such 
a  temperature,  carefully  moderated,  as  will  thoroughly  re-dissolve 
the  sugar,  and  then  a  solution  containing  four  grains  ferrous  phos- 
phate and  sixteen  grains  tricalcic  phosphate  in  each  ounce  of  aqueous 
phosphoric  acid  should  be  added  in  such  quantity  as  the  original 
amount  of  the  precipitate  and  the  circumstances  we  have  just  been 
considering  will  suggest,  and  though  then  somewhat  thinner,  that 
is,  poorer  in  sugar,  it  will  not  have  been  impoverished  of  its  active 
ingredients. 

It  has  been  suggested  that  the  higher  density  of  the  syrup  may 
be  retained  and  precipitation  prevented  by  another  process.  Taking 
advantage  of  the  power  of  changing  sugar  possessed  by  acids,  it  is 
found  that  by  exposing  the  syrup  in  close  vessels  (to  prevent  access 
of  atmospheric  oxygen,  for  a  reason  hereafter  referred  to)  to  a 
temperature  approaching  160°  F.  for  some  considerable  time  the 
grape  sugar  is  re-dissolved  and  rendered  uncrystallizable,  so  that 
the  syrup  has  the  appearance — as  far  as  density  is  concerned — as 
when  originally  prepared.  But  the  author  has  found  by  experiment 
that  the  grape  sugar  slowly  re-acquires  its  power  of  crystallizing ;  so 
that  though  a  syrup  thus  treated  may  keep  unchanged  a  few  months, 
it  ultimately  begins  to  deposit  sugar,  which  deposit  goes  on  increas- 
ing till  it  has  attained  its  original  bulk. 

The  quality  of  the  sugar  has  much  influence  on  the  readiness  with 
which  it  crystallizes,  and  especially  the  sugar  from  beet-root,  now  so 
abundant  in  our  markets,  should  be  avoided,  for  although  beet  sugar 
when  pure  is  chemically  identical  with  cane,  the  commercial  article 
is  more  liable  to  be  contaminated  with  saline  and  other  impurities 
existing  in  the  beet  juice. 

These  can  only  be  got  quit  of  by  careful  re-crystallization.  The 
odour  of  raw  beet  sugar,  also,  is  distinctly  offensive ;    it  is  readily 
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developed  by  rubbing  a  little  in  the  palm  of  the  hand,  and  is  said  to 
be  due  to  the  presence  of  fusel  oil,  and  other  products  of  fermenta- 
tion and  decomposition  of  the  saccharine  liquor  when  acted  on  by 
chemicals  (as  lime  and  sulphurous  acid)  used  in  the  manufacture 
for  purifying  and  whitening  the  sugar.     This  characteristic    taste 
and  smell  is  yet  more  marked  in  beet  molasses,  which  is  so  offensive 
as  to  be  wholly  unfit  for  human  consumption,  and  is  used  largely  on 
the  Continent,  and  has  lately  been  introduced  into  this  country,  for 
fattening  cattle.      It  is  also  quite  perceptible  in  the  low -class  loaf 
sugar,  known  as  "  Dutch  crushed."     This  offensive  smell  has,  how- 
ever, been  entirely  got  rid  of  by  some  refiners,  Say's  Paris  loaf  com- 
paring not  so  unfavourably  with  the  highest-class  cane  sugar,  as  sent 
out  in  loaves  by  Martineau,  of  London,  and  in  crystals  by  Finzel,  of 
Bristol,  and  others.     Beet  sugar,  however,  even  when  refined,  may 
be  distinguished  by  a  trained  palate  by  the  absence  of  what  may  be 
termed  the  saccharine  flavour  of  the  cane,  as  well  as  by  its  small, 
lustreless    crystals.       Confectioners  and    others   who   desiderate  a 
powerfully  sweetening  and  non-crystallizing  sugar  invariably  prefer 
cane  as  being  much  superior  in  these  essentials.     In  impure  sugars, 
known  in  the  market  as  "  soft  "  or  "  moist,"  there  is  always  a  degree 
of  impurity  which  dealers  know  promotes  a   fermentative   change 
which  rapidly  reduces  the  quality  of  the  sugar,  and  when  it  is  also 
remembered  that  an  aqueous  solution  of  even  the   purest   sugar 
undergoes  in  course  of  time  a  change  into  grape,  it  will  be  seen  how 
important  it  is  that  the  use  of  these  inferior  qualities,  containing  in 
themselves  fermentative   germs,  should   be  avoided  in  phosphate 
syrups. 

Another  precipitate  is  ferric  phosphate.  This  is  small  in  bulk, 
greyish  white  in  colour,  and  generally  amorphous.  It  appears  first 
as  a  slight  cloudiness,  which  ultimately  disappears,  the  precipitate 
having  settled  to  the  bottom  as  a  thin  grey  layer,  though  sometimes 
it  may  have  a  pink  tinge,  due  to  the  presence  of  a  trace  of  man- 
ganese. On  being  washed  and  dried,  this  grey  powder  is  found  to  be 
tasteless,  and  insoluble  in  water,  soluble  in  hydrochloric  and 
sulphuric  acids  :  the  caustic  alkalies  change  it  to  brown,  and  a 
crystal  of  phosphate  of  soda  added  with  heat  slowly  dissolves  the 
brown  powder,  forming  a  solution  in  which  yellow  prussiate  of 
potash  gives  a  blue  precipitate  when  hydrochloric  acid  is  added  to 
excess.     Under  the  blow-pipe  it  fades  to  a  grey  or  black  bead. 

The  formation  of  this  precipitate  the  author  traces  to  the  intro- 
duction of  oxygen,  which  combines  with  the  hydrogen  of  the  phos- 
phoric acid,  thus  : — 


PHARMACY.  319 

•2  (Fe"3  P2  08)  +  2  (Hs  P  04)  +  30  =  3  (Fe%  P2  08)   I-  3  (H8  0). 

The  ferric  salt,  which  contains  one  atom  less  of  the  metal  than 
the  ferrous,  is  much  less  soluble,  and  a  very  small  change  of  this 
kind  suffices  to  produce  the  precipitate.  It  should  be  noted  that 
while  dried  ferrous  phosphate  is  slate  blue  in  colour  the  ferric  salt 
is  dirty  white. 

The  author  here  incidentally  comments  on  the  characteristics  of 
the  ferri  phosphas  of  the  British  Pharmacopoeia,  erroneously  called 
ferrous  phosphate.  The  British  Pharmacopoeia  requires  only  44*75 
per  cent,  of  ferrous  salt,  the  greater  part  having  assumed  the  ferric 
condition  in  washing  and  drying.  Even  this  moderate  standard 
seemed  beyond  the  reach  of  some  makers.  The  testing  of  six  com- 
mercial samples  gave  the  following  proportions  of  ferrous  salt: — 
No.  1,  46  per  cent.  ;  No,  2,  46  per  cent. ;  No.  3,  38' 7  per  cent. ;  No. 
4,  36  per  cent.  ;  No.  5,  34*3  per  cent. ;  No.  6,  207  per  cent.  ;  the 
last  having  less  than  half  the  quantity  of  dyad  iron  it  should  con- 
tain. This  is  of  importance  from  a  therapeutic  point  of  view,  as  it 
is  a  recognised  property  of  certain  ferrous  salts  that  they  are  more 
easily  assimilated  and  act  more  powerfully  than  ferric,  and  the 
inference  is  that  ferri  phosphas  of  commerce,  though  frequently  re- 
commended for  the  preparation  of  these  syrups,  is  quite  unsui ted  for 
that  purpose,  it  being  impossible  to  dry  the  salt  in  the  way  of 
ordinary  manufacture  without  a  great  proportion  being  converted 
into  ferric  phosphate. 

The  quantity  of  changed  phosphate  necessary  to  produce  this 
ferric  precipitate  being  so  small,  to  prevent  it  entirely  the  greatest 
care  in  preparation  and  storing  is  necessary.  The  first  source  of 
oxygen  is,  of  course,  the  water  in  which  the  iron  and  soda  salts  are 
dissolved.  This  water,  and  likewise  that  used  to  wash  the  precipi- 
tate, should  be  well  boiled  to  expel  dissolved  oxygen  ;  the  sulphate 
of  iron  should  be  pure,  and  free  from  ferric  oxide,  the  clear  crystals 
only  of  the  phosphate  of  soda  selected,  and  the  whole  operation  con- 
ducted as  rapidly  as  possible,  the  soda  being  poured  into  the  iron 
solution,  and  the  resulting  precipitate  washed  by  decantation. 

Having  remarked  on  the  similarity  of  certain  of  his  conclusions 
with  those  given  by  Mr.  Rees  Price  at  the  March  meeting  of  the 
London  Pharmaceutical  Society,  although  these  had  been  arrived  at 
by  very  different  methods,  the  author  proceeds  to  compare  the 
several  processes  for  producing  the  ferrous  phosphate.  Parrish's 
formula  orders  ten  drams  sulphate  of  iron  and  twelve  drams 
phosphate  of  soda.     In  these  quantities  the  metal  and  phosphoric 
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radical  occur  almost  in  such  proportions  as  would  form  diferrous 
phosphate,  Fe"2  H2  P2  08  (which  may  have  been  the  theory  of  the 
framer),  but  as  triferrous  phosphate  is  produced  the  excess  of  phos- 
phate of  soda  serves  only  to  further  precipitate  the  iron  salt,  which, 
however,  is  in  great  part  still  held  in  solution  by  the  sulphuric  acid 
set  free,  as  shown  in  the  equation, — 

3  (Fe"  S 04)  +  2  (Na2  HP  04)  -  Fe"3 P2  08  +  2  (Na2  S 04)  +  H2  S04. 

This  free  sulphuric  acid,  unless  neutralized,  prevents  the  precipita- 
tion of  the  ferrous  phosphate,  and  though  a  definite  weight  of  fer- 
rous sulphate  be  employed,  yet  from  this  and  other  causes  the  iron 
which  finds  its  way  into  the  syrup  is  too  often  an  unknown  quantity. 
In  proof  of  this  it  is  stated  that  from  the  supernatant  liquor  of  ten 
drams  sulphate  of  iron  and  twelve  drams  phosphate  of  soda  (the 
quantities  in  Parrish's  formula),  and  equal  to  257  grains  triferrous 
phosphate,  77  grains  were  recovered,  showing  a  waste  of  30  percent. 

The  British  Pharmacopoeia  process  for  the  preparation  of  ferri 
phosphas  is  apparently  more  perfect,  an  equivalent  of  acetate  of 
soda  being  added,  which  is  decomposed  by  the  free  sulphuric  acid 
just  alluded  to,  and  acetic  acid  liberated,  in  which,  according  to  the 
text-books,  the  phosphate  is  insoluble.  This,  in  practice,  is  found 
not  to  be  the  case.  From  the  supernatant  liquor  of  the  quantity 
given  in  the  Pharmacopoeia  formula  for  ferri  phosphas,  the  iron  in 
which  ought  theoretically  to  yield  563  grains  Fe"3  P2  08,  the  author 
recovered  125  grains,  equal  to  a  loss  of  22  per  cent.  It  should  be 
noted,  however,  that  bulk  of  liquids,  temperature,  and  mode  of 
mixing,  influence  to  some  extent  the  waste  by  these  processes. 

It  was  suggested  by  Mr.  Schweitzer,  in  1860,  to  use  carbonate  of 
soda  instead  of  acetate,  carbonic  acid  escaping  on  the  decomposition 
taking  place.  The  author  finds  it  best  to  add  gradually  with  con- 
stant stirring  the  carbonate  solution  to  the  previously  mixed  iron 
and  soda  liquors,  and  this  seems  to  be  the  best,  at  least  the  most 
practical  and  economical,  process.  From  the  British  Pharmacopoeia 
quantity  again,  but  having  substituted  260  grains  bicarbonate  of 
soda  for  one  ounce  of  acetate,  the  quantity  of  iron  found  in  the 
mother  liquor  was  only  equal  to  4*  29  grains  Fe"3  P2  08,  or  a  percent- 
age loss  of  0'76,  which  is  scarcely  worth  reckoning,  and  is  due  to 
the  fact  that  the  phosphate  is  soluble  to  a  small  extent  in  aqueous 
solution  of  carbonic  acid. 

The  author  next  considers  the  precautions  necessary  in  precipi- 
tating ferrous  phosphate  so  as  to  avoid  the  confusing  results  often 
experienced. 
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When  the  iron  and  soda  salts  are  dissolved  in  cold  water,  and 
mixed  still  cold,  the  precipitate  is  at  once  greenish  and  gelatinous, 
and  practically  will  not  subside  unless  after  long  standing.  A  phos- 
phate thus  prepared  must,  therefore,  be  washed  on  a  filter. 

When  the  solutions  before  mixing  are  brought  almost  to  the 
boiling  point  (about  180°  F.)  a  dirty  white  precipitate  is  thrown 
down,  and  when  the  soda  has  been  nearly  added  the  whole  may 
solidify  into  a  stiff,  pasty  mass,  even  when  a  considerable  quantity  of 
water  has  been  used  for  solution.  The  mixture  in  a  short  time 
becomes  again  liquid,  but  the  precipitate  is  bulky  and  to  some 
extent  gelatinous,  and  will  not  at  once  w^ash  by  subsidence. 

If,  again,  the  temperature  of  the  solutions  previous  to  mixing  be 
about  130°  F.,  and  the  soda  very  gradually  poured  into  the  iron 
with  constant  stirring,  the  precipitate  formed  will  be  nearly  white, 
the  true  colour  of  recent  ferrous  phosphate,  and  when  the  precipi- 
tation is  complete  the  phosphate  will  subside  in  two  or  three 
minutes,  and  can  be  thoroughly  washed  by  decantation  in  little 
more  than  half  an  hour.  It  may  then  be  thrown  upon  a  calico 
filter,  and  easily  deprived  of  the  rest  of  the  water  by  pressure  with 
the  hand  or  in  a  screw  press,  very  little  passing  through  the  cloth, 
and  the  whole  operation  being  conducted  so  rapidly  that  the  white 
colour  of  the  phosphate  will  scarcely  have  changed.  There  should 
be  at  least  one  gallon  of  water  for  every  pound  of  sulphate  of  iron, 
an  equal  quantity  being  used  for  the  soda ;  it  should  be  boiled  some 
time  (to  expel  oxygen),  and  the  salts  dissolved  in  it  while  still 
nearly  boiling,  which  will  reduce  the  temperature  to  about  130°  F., 
on  noting  which  the  precipitation  may  be  at  once  proceeded  with. 
The  extremes  of  temperature  within  which  this  curdy  or  granular 
precipitate  may  be  obtained  have  not  been  exactly  determined,  but  it 
seems  quite  safe  from  100°  to  135°  F.  It  is  most  satisfactory  in 
being  readily  soluble  in  the  acid,  and  as  it  is  easily  dried  this  method 
is  specially  suitable  for  the  preparation  of  the  British  Pharmacopoeia 
ferri  phosphas,  there  being  little  difficulty  in  turning  out  a  dry 
phosphate  of  over  50  per  cent,  ferrous  salt,  which  I  have  found 
almost  impossible  when  working  at  other  temperatures.  But  fur- 
ther attention  to  certain  minutiae  is  necessary  to  ensure  a  perfectly 
satisfactory  result.  It  is  in  the  preparation  of  the  dry  ferri  phos- 
phas that  the  advantage  of  pouring  the  soda  into  the  iron  becomes 
apparent,  as  a  much  higher  ferrous  percentage  is  thus  obtained  than 
wheD  the  order  of  mixing  is  reversed.  This  is  especially  noticeable 
when  carbonate  of  soda  is  used  ;  for  example,  the  result  of  pouring 
the  iron  into  the  mixed  soda  solutions  gave  a  greenish  phosphate 
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containing  32  per  cent,  ferrons  salt ;  while  prepared  as  before  stated, 
by  adding  the  phosphate  of  soda  to  the  iron,  and  then  the  bicar- 
bonate, the  product  showed  51  per  cent,  ferrous  phosphate.  This 
proneness  to  oxidise  is  evidently  not  caused  by  the  precipitation  of 
cirbonate  of  iron  with  the  phosphate,  but  the  precipitate  being 
thrown  down  from  an  alkaline  solution  is  doubtless  due  to  the  for- 
mation of  a  basic  phosphate  even  less  stable  than  the  ordinary  salt. 
Bicarbonate  of  soda  is  to  be  preferred  to  the  neutral  carbonate,  as  it 
can  more  easily  be  had  pure,  and  as  it  contains  no  water  of  crystal- 
lization the  equivalent  is  much  less,  and  is,  considering  this,  the 
least  costly  of  the  two  salts.  It  has  a  further  advantage,  that  there 
is  not  the  same  risk  of  damaging  the  phosphate  should  a  slight 
excess  be  added,  it  being  best  to  precipitate  phosphate  of  iron  from 
an  acid  solution,  and  commercial  carbonate  of  soda  not  unfrequently 
is  contaminated  with  the  caustic  alkali. 

It  will  be  seen,  on  considering  what  has  just  been  stated,  that 
to  produce  a  certain  quantity  of  phosphate  of  iron  of  definite  com- 
position considerable  care  must  be  taken  that  the  material  be  neither 
changed  nor  lost,  and  if  it  is  remembered  that  there  have  been 
few  formulae  more  modified  than  Parrish's  it  is  not  astonishing  to 
find  in  "chemical  food,"  as  commonly  met  with,  a  considerable 
diversity  of  iron  strength.  The  result  of  the  estimations  of  nine 
samples  and  the  figures  are  at  least  interesting  if  they  are  not  re- 
assuring : — 

Perfect  Syrup  supposed  to  contain  one  grain  Ferrous  Phosphate 
per  Fluid  Dram. 


Specific 

Fluid  per- 
centage of 

Direct  Volume- 
tric indication 
ofFe3P208. 

Total  Iron 
(actual  weight) 

Phosphate  of 

Gravity. 

HOI,  sp.  gr. 
116. 

calculated  as 
Fe3P208. 

(Indefinite). 

gr.  per  fid.  dr. 

gr.  per  fid.  dr. 

gr.  per  fid.  dr. 

1 

1-306 

0-685 

0-648 

•425 

0-82 

2 

1-325 

0-384 

0-648 

•469 

1-65 

3 

1-324 

2-198 

0-469 

•290 

0-66 

4 

1-320 

None 

0-514 

•447 

1-37 

5 

1-324 

3-396 

0-738 

•492 

0-58 

6 

1-332 

0-850 

1-118 

•984 

2-20 

7 

1-330 

None 

0-760 

•514 

111 

8 

1-310 

1-370 

0-478 

•447 

1-12 

9 

1-330 

None 

0-895 

•602 

1-10 

It  will  be  seen  from  the  table  that  the  results  of  the  direct  volu- 
metric  estimation    by  bichromate  of  potash    are  entirely   unsatis- 
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factory,  there  being  a  great  variation  between  this  indication  of  the 
syrnp  and  the  true  quantity  of  iron  present.  This  is  due  to  the 
reducing  action  of  the  grape  sugar  on  the  bichromate.  The  varia- 
tion is  by  no  means  constant,  and  we  can  by  this  means  to  some 
extent  trace  the  history  of  the  syrups.  No.  8,  for  example,  is  evi- 
dently a  very  new  syrup,  which  has  been  prepared  without  heat, 
while  No.  7  no  doubt  has  sustained  exposure  to  a  high  temperature, 
during  which  the  phosphoric  acid  has  inverted  a  quantity  of  the 
sugar,  as  explained  previously.  Prolonged  exposure  to  the  action 
of  the  acid  in  the  cold  would  have  the  same  effect,  but  I  judge  that 
this  No.  7  syrup  is  not  old,  because  of  the  absence  of  the  ferric 
precipitate  which  would  have  shown  itself  had  such  been  the  case. 
It  will  be  further  seen,  on  reference  to  the  table,  that  the  syrups, 
with  one  exception,  do  not  approach  the  strength  commonly  sup- 
posed. Squire  states  in  his  "  Companion"  that  Parrish's  chemical 
food  "  contains  in  every  fluid  dram  one  grain  phosphate  of  iron  and 
two  and  half  grains  phosphate  of  lime,"  and  Parrish's  own  words, 
as  given  in  his  "Practical  Pharmacy,"  are  "each  teaspoonful  con- 
tains about  two  and  half  grains  phosphate  of  calcium  and  one  grain 
phosphate  of  iron,"  and  m  another  part  of  the  same  work  he  states 
that  "a  teaspoonful  is  equal  to  one  fluid  dram."  But  between  the 
product  of  his  formula  and  these  statements  there  is  a  glaring  dis- 
crepancy, which  is  confirmed  on  examination  of  the  syrup  sent  out 
in  this  country  under  the  guarantee  of  his  name. 

In  Parrish's  formula  there  are  ordered  10  drams  sulphate  of  iron, 
which  would  produce  257*5  grains  triferrous  phosphate  were  none 
wasted  in  the  process,  and  we  may  consider  the  finished  syrup  to 
measure  45  fluid  ounces,  or  360  fluid  drams.  It  is  clear  that  257*5 
grains  of  phosphate  in  360  fluid  drams  cannot  possibly  give  more 
than  '715  grain  per  fluid  dram,  and  if  we  deduct  77  grains  waste,  as 
before  shown,  we  have  almost  exactly  half  a  grain  (*501)  per  fluid 
dram,  which  even  exceeds  the  quantity  I  have  found  in  the  guaran- 
teed syrup.  The  lime  strength  again  is  wrongly  stated.  Twelve 
drams  of  phosphate  of  calcium,  equal  to  720  grains,  in  360  fluid 
drams  of  syrup  is  exactly  two  grains  per  fluid  dram,  so  that  to  say 
that  Parrish's  syrup  contains  half  a  grain  of  ferrous  phosphate  and 
two  grains  tri-calcic  phosphate  per  fluid  dram,  would  state  the 
strength  in  precise  language,  and  more  nearly  accord  with  fact. 

To  obtain  with  certainty  this  definite  iron  strength,  without 
waste  of  material,  the  author  recommends  the  substitution  of  the 
following  for  the  ten  drams  sulphate  of  iron  and  twelve  drams 
phosphate  of  soda  at  present  in  the  formula: — 
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Sulphate  of  Iron 7|  drains. 

Phosphate  of  Soda  .         .         .         .     6^     ,, 

Bicarbonate  of  Soda        .         .         .         .     1-?,     „ 

Proceeding  with  the  precipitation  according  to  the  instructions 
already  given.  These  quantities  for  45  fluid  ounces  of  finished 
product  "will  produce  a  syrup  containing  half  a  grain  phosphate  per 
fluid  dram,  or  the  same  strength  as  produced  by  Parrish's  wasteful 
formula. 

A  process  for  the  preparation  of  phosphate  syrups,  which  in 
results,  as  far  as  freedom  from  ferric  contamination  is  concerned, 
is  much  superior  to  the  old  method  of  dissolving  the  precipitated 
phosphate  in  acid,  was  put  forward  lately  by  Mr.  H.  W.  Jones.* 
The  process  consists  in  dissolving  pure  metallic  iron  in  phosphoric 
acid  to  saturation  and  estimating  volumetrically,  then  reducing  to 
standard  strength  and  adding  a  proper  proportion  of  phosphoric 
acid.  The  estimation  in  this  process  is  quite  unnecessary,  as  the 
exact  quantity  of  iron  and  acid  may  be  at  once  put  together,  and  if 
the  metal  be  the  best  charcoal  iron  the  amount  of  impurity  is  so 
small  as  to  be  scarcely  worth  reckoning.  #  If  the  iron  be  in  form  of 
filings  it  will  dissolve  in  a  mixture  of  equal  parts  of  acid  (specific 
gravity  1*5)  and  water  in  about  five  hours,  while  the  smallest  wire 
(No.  36)  will  take  at  least  as  many  days.  Some  authorities  hold 
that  diferrous  phosphate  (Fe2  H3  P2  08)  is  formed  by  this  process, 
but  others  (see  Watt's  "  Dictionary,"  vol.  iv.,  p.  564)  state  that  it  is 
the  triferrous  salt. 

A  formula  for  syrupus  ferri  phosphatis  (British  Pharmacopoeia) 
on  this  basis  would  be — 

Iron 38  grains. 

Phosphoric  Acid,  sp.  gr.  1*5  .         .6  fluid  drams. 

Water 6  fluid  drams. 

Syrup  ......     8J  fluid  ounces. 

Mix  the  phosphoric  acid  with  the  water  and  dissolve  the  iron  in  the 
mixture,  plugging  the  mouth  of  the  flask  with  cotton,  then  filter 
and  add  to  the  syrup.  Contains  one  grain  ferrous  phosphate  in 
each  fluid  dram. 

The  advantages  of  this  process  are  that  the  phosphate  solution 
may  be  prepared  entirely  out  of  contact  with  the  air,  except  during 
the  short  time  occupied  in  filtration.  As  the  simple  syrup  is  pre- 
pared by  heat,  there  is  left  little  chance  of  access  of  oxygen,  and  if 
the  product  be  at  once  put  into  bottles  and  sealed  it  will  be  found 

*  Pharmaceutical  Journal,  3rd  series,  vol.  v.,  p.  541. 
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to  keep  perfectly  free  both  from  precipitate  and  colour  for  almost 
an  unlimited  time.  This  specimen,  over  a  year  old,  has  no  precipi- 
nd  the  tint  is  so  slight  as  to  be  invisible  by  gas  light. 

Ordinary  iron  is  unsuitable,  as.it  contains,  besides  a  large  percent- 
age of  carbon  (as  graphite),  a  quantity  of  sulphur,  derived  chiefly 
from  the  coal  used  in  smelting,  which  communicates  an  offensive 
smell  to  the  solution.  Swedish  or  Norwegian  iron,  smelted  with 
charcoal  and  known  as  "  charcoal  iron,"  is  most  suitable  for  such 
purposes. 

It  would  be  an  improvement  in  Parrish's  process  if  the  phosphate 
solution  were  prepared  in  so  concentrated  a  state  that  a  sufficient 
quantity  of  water  could  be  reserved  to  dissolve  the  sugar,  to  which, 
when  cold,  the  phosphate  solution  would  be  added.  Yet,  in  prac- 
tice this  is  somewhat  troublesome,  and  the  alternative  plan  of  dis- 
solving the  roughly  powdered  sugar  in  the  cold  phosphate  solution, 
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by  mixing    and    subsequent   percolation,    if  necessary,    is   usually 
followed. 

The  iron  precipitate  is  generally  deposited  in  an  amorphous  con- 
dition, though  sometimes  evidence  of  a  crystalline  structure  is 
evinced  by  its  forming  a  cake  at  the  bottom  of  the  bottle,  and  also 
by  a  roughish  granular  appearance  on  the  sides.  I  have  examined 
many  precipitates  under  the  microscope,  and  have  found  the  regular 
hexagonal  plates,  which  I  have  endeavoured  to  represent  in  the  dia- 
gram, to  be  the  characteristic  crystalline  form.  When  the  syrup 
contained  no  hydrochloric  acid,  and  no  great  excess  of  phosphoric 
acid,  the  precipitate  was  invariably  amorphous  ;  but  where  hydro- 
chloric acid  was  in  excess  I  found  the  irregular  crystals  developed 
to  a  large  size,  Avhich,  being  transparent,  do  not  make  much  appear- 
ance in  the  syrup  when  precipitated,  while  the  amorphous  deposit, 
from  its  opacity,  is,  even  when  in  very  small  quantity,  only  too 
visible.     With  excess  of  phosphoric  acid,  again,  though  the  crystals 
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are  so  exceedingly  minute  as  to  be  with  difficulty  made  out  with  a 
one-eighth  inch  objective,  in  other  specimens  they  have  attained  a 
comparatively  large  size,  when  the  vitreous  lustre  and  mathematical 
exactness  of  the  hexagon  make  them  a  most  beautiful  object  with 
the  higher  powers. 

Another  crystalline  form  of  iron  phosphate  is  occasionally  met 
with  in  ferri  phosphas.  It  takes  the  form  of  rhomboidal  plates, 
sometimes  so  exceedingly  minute  as  to  pass  through  filtering  paper. 
The  crystals  may  be  examined  by  placing  a  minute  drop  of  dilute 
hydrochloric  acid  on  a  slide,  and  adding  as  much  of  the  phosphate 
as  may  be  lifted  in  the  eye  of  a  sewing  needle.  The  acid  dissolves 
most  rapidly  the  amorphous  portion  of  the  phosphate,  and  if  the 
slide  be  placed  quickly  beneath  the  instrument  the  crystals  will  be 
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found  to  shine  out  at  once  (a).  In  these  crystals  we  have  the  key 
to  the  superiority  of  the  white  granular  phosphate  precipitated  at 
130°  F.  On  examination  it  is  found  to  consist  almost  entirely  of 
minute  crystalline  granules  or  clusters  of  prisms  (b)  interspersed 
with  rhomboids.  When,  however,  the  precipitate  is  at  first  gelatin- 
ous, when  made  at  other  temperatures  either  higher  or  lower,  in 
course  of  time  it  granulates;  bat,  the  crystallization  taking  place 
much  more  slowly,  we  have  larger  crystals,  and  chiefly  rhomboids 
(c).  By  making  certain  of  the  formation  of  this  crystalline  phos- 
phate, it  can  be  more  easily  washed,  and  is  less  prone  to  oxidation 
than  the  bulky  amorphous  precipitate. 

The  third  precipitate,  which  consists  of  phosphate  of  quinine, 
occurs  in  Easton's  syrup.  It  usually  appears  a  few  days  after 
making,  and  though  occasionally  attaching  itself  to  the  sides  of  the 
bottle,  in  which  position  the  characteristic  tufts  of  radiating  acicular 
crystals  can  easily  be  made  out,  it  often  shows  itself  in  the  body  of 
the  syrup,  not  unlike  vegetable  humus,  or  little  flocks  of  cotton- 
wool floating  about.     This  crystallization,  once  commenced,  may  go 
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on  till  the  syrup  is  entirely  solidified,  and  though  the  crystals  may 
be  redissolved  by  heat,  yet  after  a  time  they  invariably  again 
separate,  even  when  a  quantity  of  phosphoric  acid  is  added.  The 
diagram  shows  the  appearance  of  the  precipitate  under  the  micro- 
scope. 

The  cause  of  this  separation  of  quinine  is  somewhat  obscure.  It 
seems  never  to  form  in  a  syrup  which  is  quickly  made,  and  neither 
the  quinine  solution  nor  the  syrup  exposed  as  in  filtration.  Of  the 
several  samples  all  that  have  crystallized  were  filtered  through  paper 
either  before  or  after  mixing  with  the  syrup.  In  syrups  prepared 
without  the  exposure  of  filtration,  the  author  has  never  known  this 
precipitate  to  form. 
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The  best  method  of  rectifying  this  separation  is  to  expose  the 
syrup  to  as  low  a  temperature  as  possible,  to  permit  the  crystalliza- 
tion to  proceed  to  its  utmost  limit,  then  separate  the  precipitate  on 
a  calico  filter,  in  which  with  pressure  it  can  be  well  freed  from  the 
syrup.  This  pasty  mass  is  then  treated  with  a  little  water,  in  which 
it  is  soluble,  and  a  small  quantity  of  citric  acid  added  to  prevent 
precipitation  of  any  ferric  salt ;  then  the  quinia  precipitated  with 
ammonia,  washed,  dissolved  in  phosphoric  acid,  and  added  to  the 
syrup,  which,  meantime,  has  been  carefully  and  as  rapidly  as 
possible  filtered  through  paper.  Without  reprecipitation  it  seems 
almost  impossible  to  keep  the  quinine  in  solution. 

The  lime  in  compound  syrup  of  phosphates  gives  no  trouble  when 
once  dissolved  and  the  syrup  not  subsequently  heated,  this  salt 
being  less  soluble  in  hot  than  in  cold  sugar  solution  ;  but  tricalcic 
phosphate  of  commerce,  besides  containing  a  large  percentage  of 
water,  is  sometimes  difficultly  soluble.  To  overcome  this  character 
of  phosphate  from  bones,  it  has  been  recommended  to  prepare  it  by 
saturating  hydrochloric  acid  with  quicklime,  and  adding  this  liquor 
of  chloride  of  calcium  to  solution  of  phosphate  of  soda.     The  phos- 
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phate  thus  produced  is,  however,  the  dicaleic  Ca2  H2  P2  08,  though 
boiling  the  precipitate  in  the  supernatant  liquor  converts  it  in  part 
into  the  tricalcic  salt.  The  production  of  the  latter  seems  to  be 
better  attained  as  stated  by  Warrington,*  by  pouring  the  calcium 
chloride  gradually  into  solution  of  disodic  phosphate,  to  which  an 
equivalent  of  ammonia  (or  soda)  has  been  added,  taking  care  to 
keep  the  alkaline  phosphate  in  excess  during  precipitation.  The 
decomposition  may  thus  be  represented  : — 

3(Ca  Clo)  +  2(Na2 HPOJ  +  2(Am H  0)  =  Ca3 P2 08  +  4(Na CI)  + 
2(AmCl  +  2(H20). 

If  phosphate  of  potash  and  soda  instead  of  carbonates  were 
ordered  in  Parrish's  formula,  it  would  tend  to  the  perfection  of  the 
product. 

The  acid  which  is  now  almost  universally  used  instead  of  the 
monobasic  or  glacial  is  the  tribasic,  it  being  akin  to  the  tribasic  salts 
to  be  held  in  solution,  besides  having  greater  solvent  power. 

Glacial  phosphoric  acid  in  Parrish's  syrup  may  be  detected  by 
adding  a  little  to  solution  of  albumen.  If  the  syrup  be  in  excess,  no 
coagulation  takes  place. 

Nitrate  of  silver  added  to  Parrish's  syrup  for  the  detection  of 
hydrochloric  acid  produces  no  precipitate  unless  that  acid  be 
present,  the  free  phosphoric  acid  preventing  the  precipitation  of  the ' 
phosphate  of  silver  formed.  The  chloride  of  silver  is  insoluble  in 
nitric  acid.  The  samples  of  the  "genuine"  syrup  examined  con- 
tain no  hydrochloric  acid,  and  it  is  somewhat  astonishing  to  find 
this  acid  so  frequently  occurring  in  fairly  representative  samples. 

In  Parrish's  syrup  the  cochineal  disguises  any  moderate  brown 
tint ;  but  in  Easton's  and  British  Pharmacopoeia  phosphate  of  iron 
syrups  it  gives  considerable  annoyance.  Nitric  in  the  phosphoric 
acid,  and  acetic  acid  from  the  acetate  of  soda,  have  each  been 
charged  as  responsible  for  this  change ;  but  we  must  again  turn  to 
the  atmosphere  as  the  chief  cause.  If  the  syrup  be  carefully  pre- 
pared, and  at  once  bottled  and  sealed,  it  would  seem  to  keep  almost 
colourless  for  a  very  long  time  ;  but  exposure  to  the  air  is  quickly 
followed  by  a  brown  colour  appearing  on  the  surface,  and  rapidly 
extending  downwards  through  the  whole  bulk.  This  has  been 
referred  by  some  to  the  formation  of  caramel,  and  the  experiments 
with  the  large  percentage  of  acid  and  strong  syrup  would  seem  to 
favour  this  theory,  which  is  further  borne  out  by  the  fact  that  part 
of  the  colour  is  discharged  by  filtration  through  animal  charcoal. 

*  Journ.  Chem.  Soc,  1873,  p-  983. 
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But  the  greater  depth  of  tint,  unless  in  very  old  syrups,  is  due  to  a 
yet  undefined  change  which  takes  place  in  the  iron  salt,  and  is 
brought  about  by  the  action  of  atmospheric  oxygen,  no  doubt  in 
somewhat  the  same  manner  as  noticed  in  alluding  to  the  basic  salt 
formed  in  the  dry  phosphate. 

The  proper  preventative  is  to  secure  all  syrups  containing  ferrous 
phosphate  in  such  a  way  as  to  exclude  atmospheric  air. 

It  has  been  suggested  that  the  solution  of  phosphate  should  be 
kept  separate  from  the  syrup  and  mixed  as  wanted,  and  this  in 
some  quarters  has  met  with  considerable  favour.  But  unless  the 
solution  be  kept  carefully  in  closed  vessels  it  is  even  more  liable  to 
become  peroxidised  in  this  form  than  when  mixed  with  the  syrup, 
and  when  peroxidation  has  taken  place  to  any  extent  the  ferric 
precipitate  is  sure  to  form  in  a  few  days  after  mixing  the  iron  liquor 
with  the  syrup. 

A  New  Process  for  the  Preparation  of  Phosphorus   Pills.     E 
Lilly.      (Amer.  Jouni.  Pharm.,  1875,  86.)     The  author  recommends 
the  following  process  as   safe,  easy,  protecting  the  phosphorus  from 
oxidation  during  the  operation,  and  insuring  the  solubility  of  the 
pill  in  the  stomach  : — 

Syrup,  U.  S.  P 260  parts. 

Wheaten  Flour 340      „ 

Phosphorus 6       ,, 

Weigh  the  syrup  in  a  stout,  sound  bottle  of  sufficient  capacity  to 
hold  one-fourth  more  than  the  amount  of  syrup  used.  Place  the 
bottle  in  a  water  bath,  and  raise  the  temperature  to  150°  F.  Drop 
the  phosphorus  into  the  warm  syrup,  and,  as  soon  as  melted,  close 
the  bottle  with  a  close-fitting  cork;  take  it  from  the  bath,  and, 
holding  it  upright,  give  it  a  gently- whirling  motion  until  the  phos- 
phorus is  divided  into  small  globules,  when  it  must  be  violently 
shaken  till  cold.  Having  the  flour  finely  sifted  and.  placed  in  a 
mortar,  pour  in  the  mixture  of  syrup  and  phosphorus,  and  rapidly 
form  the  mass,  which,  when  completed,  may  be  packed  down  in 
small,  glazed  earthen  jars,  and  tinfoil  placed  under  the  covers  to 
retain  the  moisture  and  exclude  the  air. 

Pills  made  from  this  mass  weighing  1  grain  will  contain  yfo 
grain  phosphorus,  and  2  grains  -g^  grain  phosphorus. 

A  portion  of  the  flour  in  the  above  formula  may  be  replaced  with 
extract  nux  vomica,  sacch.  carb.  iron,  etc.,  if  such  combinations  are 
to  be  made,  of  course  observing  to  mix  them  in  fine  powder  with  the 
flour  before  adding  the  syrup. 

It  is  necessary,  if  small  quantities  are  to  be  made,  to  return  the 
bottle  containing   the  phosphorus  and  syrup  to  the  water  bath  two 
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or  three  times  daring  the  shaking,  before  finally  allowing  it  to  cool ; 
but  with  12  troy  ounces  or  more  of  syrup  it  is  unnecessary. 

The  pills  on  being  produced  in  the  dark  exhibit  a  uniform  lumi- 
nosity, indicating  the  thorough  distribution  of  the  phosphorus. 

The  formula  has  found  favour  with  many  physicians  and  pharma- 
cists. 

Solubility  of  Pills  and  Pill  Coatings.  J.  P.  Remington.  (Pharm . 
Journ.,  3rd  series,  vi.,  984)  The  following  is  a  table  of  relative 
solubilities  of  different  kinds  of  ready-made  pills  in  the  United. 
States  market,  etc.,  including  the  cachets  detain,  illustrating  a  paper 
contributed  to  the  American  Journal  of  Pharmacy  : — 

Pll.  Quinice  Sulph.,  Two  Grains. 


In  one  fluid  ounce 

In  one  fluid  ounce 

In  one  fluid  ounce 

of  water  slightly 

acidified,  shaken 

every  three 

minutes. 

In  one  fluid  ounce 
of  water  at  98°, 

Varieties. 

of  water  at  80°, 
shaken  e very- 

of  water  at  98°, 
shaken  every 

acidulated,  and 
containing  a 

three  minutes. 

three  minutes. 

trace  of  pepsin ; 
shaken. 

Plain,  un- 

Completely  dis- 

Completely dis- 

Completely dis- 

Completely dis- 

coated 

integrated  in  1 

integrated     in 

integrated    in 

solved   in   10 

pill  (ex- 

hour. 

10  minutes. 

3  minutes. 

minutes. 

cipient 

glycerin). 

Sugar- 

Tastes  bitter  in 

Tastes  bitter  in 

Sugar  off   in   5 

Bitter      in      3 

coated 

15      minutes  ; 

8  minutes  ;  in 

minutes  ;    dis- 

minutes;  dis- 

pill. 

disintegrated 

6   hours    deep 

integrated     in 

solved  in  half 

in  3  hours. 

ridges  appear- 
ed on  surface. 

25  minutes. 

an  hour. 

Compress- 

But slightly  af- 

Hardly affected ; 

Sharp        edges 

Dissolved       in 

ed  or  len- 

fected   in     30 

not    dissolved 

gone     in      10 

half  an  hour. 

ticular. 

minutes ;  in  1 
hour  not  one- 
fourth         dis- 
solved. 

in  3  hours. 

minutes  ;      in 
30        minutes 
half   gone;    in 
40        minutes 
dissolved. 

Gelatin- 

Coating  swelled 

Gelatin  affected 

Not  affected  in 

Bitter     in     20 

coated. 

partially  in   1 

in  20  minutes  ; 

5  minutes,  nor 

minutes;  dis- 

hour;  quinine 

pill  retains  its 

in  30  minutes ; 

integrated  in 

not    all     dis- 

shape   for    24 

slightly  bitter 

1  hour. 

solved    in    18 

hours. 

in  57  minutes ; 

hours. 

gelatin  swelled 
up  in  6  hours. 

Quinine 

Quinine      com- 

Quinine     com- 

Quinine     com- 

Quinine    com- 

enclosed 

pletely  shaken 

pletely  shaken 

pletely  shaken 

pletely     sha- 

in a  wa- 

out  in   a   few 

out   in   a   few 

out    in  a   few 

ken  out  in  a 

fer  or 

moments. 

moments. 

moments. 

few  moments. 

cachet 

de  pain. 
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Varieties. 


Plain,  un- 
coated 
pill  (ex- 
cipient 
glycerin) 

Sugar- 
coated 
pill. 


Compress 
ed  or  len 
ticular. 


Gelatin- 
coated. 


Quinine 
enclosed 
in  a  wa- 
fer or 
cachet 
de  pain. 


In  one  fluid,  ounce 
of  water  at  80°, 
shaken  every 
three  minutes. 


Disintegrated  in 
1  hour. 


Disintegrated  in 
1  hour  and  a 

half. 


Disintegrated  in 
2  hours. 


Swelled  enor- 
mously, but 
intact  for  12 
hours. 

Powder  shaken 
out  in  a  few 
moments. 


In  one  fluid  ounce 
of  water  u; 
shaken  every 
three  minutes. 


Disintegrated  in 
1  hour. 


In  one  fluid  ounce 

of  water  at  98°,  with 

10  drops  diluted 

sulphuric  acid, 

shaken  every  three 

minutes. 


Not  disintegra- 
ted in  1  hour 
and  a  half. 


Disintegrated  in    Water  coloured 


1  hour  and  a 
half. 


Disintegrated  in 
1  hour  and  a 
half. 


in  10  minutes 
nearly  disinte- 
grated    in     1 
hour. 

Slightly  colour- 
ed ;  not  disin- 
tegrated in  1 
hour. 


In  one  fluid  i 
of  water  a; 
with  10  drops  of 
liquid  pot;:- 
shaken  every 
three  minutes. 


Gelatin  swollen,    Swollen  up  in  2 
but  water  not  |     hours  ;    water 
coloured  in  2       not  coloured, 
hours. 


Powder  shaken 
out  in  a  few 
moments. 


Powder  shaken 
out  in  a  few 
moments. 


Gone     in      15 
minutes. 


Disintegrated 
in     half      an 
hour. 


Disintegrated 
in  quarter  of 
an  hour. 


Not  disinte- 
grated in  2 
hours. 


Powder  shaken 
out   in  a  few 

minutes. 


Assay  of  Atropinin  Extracts  of  Belladonna.  J.  Le  Roy  Webber. 
In  order  to  determine  the  relative  value  of  inspissated  juices  and 
alcoholic  narcotic  extracts,  comnierical  and  officinal,  the  author  made 
assays  of  the  alkaloid  in  one  of  the  most  important  preparations  of 
this  class,  viz,  extract  of  belladonna.  The  samples  of  this  extract 
submitted  to  examination  were  obtained  from  the  best-known  houses 
in  the  United  States  and  Europe.  Their  value  was  determined  by 
the  following  process  :  10  grams  of  the  extract  were  treated  with  an 
equal  weight  of  water,  and  subjected  to  a  gentle  heat  until  the  ex- 
tract was  reduced  to  a  syrupy  consistence ;  90  c.c.  of  alcohol  were 
then  added,  the  solution  strained,  and  the  residue  treated,  three 
times  successively,  in  a  similar  manner.  To  the  mixed  liquids  4 
grams  of  powdered  slaked  lime  were  added,  and  the  flask  frequently 
shaken  during  twelve  hours.    The  lime  decomposes  the  salt  of  atropia, 
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and  removes  the  organic  acid  and  colouring  matter  by  subsequent 
nitration.  The  filter  was  washed  with  alcohol ;  diluted  sulphuric 
acid  was  then  added  to  the  filtrate,  until  the  liquid  acquired  an  acid 
reaction,  the  precipitate  of  sulphate  of  calcium  and  colouring  matter 
removed  by  filtration,  and  the  filter  washed.  The  alcohol  was  then 
removed  by  evaporation  at  a  gentle  heat,  water  added  to  the  residue, 
the  solution  filtered  and  made  up  with  water  to  100  c.c.  The  atro- 
pine having  been  thus  separated  from  much  of  the  colouring  matter, 
the  quantitative  results  were  obtained  by  volumetric  solution  of  iodo- 
hydrargyrate  of  potassuim  containing  13*546  grams  of  corrosive 
sublimate,  and  49/8  grams  of  iodide  of  potassium,  per  litre.  Of  this 
solution  1  c.c.  will  precipitate  "0145  of  a  gram  of  atropine.  Experi- 
ments were  first  made  with  a  known  quantity  of  pure  atropine, 
dissolved  in  water  and  dilute  sulphuric  acid,  in  order  to  become 
acquainted  with  the  process  aud  to  insure  correctness  with  the  solu- 
tion prepared     In  each  case  not  less  than  three  titrations  were  made. 

Table  of  Results. 

Test  solution  requisite 
for  100  c.c. 
of  Extract  Solution. 
Extr.  Belladonna*  Alcoh.  U.  S.  P.      17732 

17-33 
16-264 
16-264 
12-666 
12-4 
12-133 
11-71 
10-26 
9-73 
8-133 
624 
1-9 


Inspissated  juice,  6  years  old. 
Aqueous  extract  made  1869. 


Indicating 
Atropia.      A 

•2571 

Percentage  of 
tropia  in  Extract 

2-571 

•2511 

2511 

•2358 

2-358 

•2358 

2-328 

•1836 

1-836 

•1798 

1-798 

•1759 

1-798 

•1697 

1-697 

•1488 

1-481 

•1411 

1-411 

•1179 

1-179 

•0904 

•904 

•0275 

•275 

in  the  ori 

o-inal  paper. 

The  names  of  the  manufacturers  are  given  in  the  original  paper 
These  results  lead  to  the  following  conclusions  : — 

1.  That  the  American  extracts  of  belladonna  contain  a  larger  per- 
centage of  atropia  than  the  imported,  the  reason  for  which,  doubt- 
less, is  the  mode  of  manufacture  ;  while  the  former  are  generally 
made  from  the  imported  leaves,  by  the  use  of  alcohol  and  subsequent 
evaporation,  the  latter  are  made  from  the  expressed  juice. 

2.  That  the  extracts  which  stood  lowest  in  the  list  of  assays  were 
aqueous  extracts.  The  two  lowest  containing  but  -9  and  '27  of  one 
per  cent,  of  atropia,  and  since  the  date  of  manufacture  of  both  was 
1869,  it   tends  to  show  the  unstability  of  such  preparations.      In 
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closing  his  paper,  the  author  suggests  a  similar  examination  of  the 
extracts  of  hyoscyamus  and  couium. 

Comparative  Analysis  of  Fluid  Extracts  by  means  of  Iodohy- 
drargyrate  of  Potassium.  H.  C.  Schranck.  (Amer.  Journ.  Pharm., 
1&76,  280.)  The  writer  of  this  essay  selected  the  fluid  extracts  of 
nux  vomica,  stramonium,  belladonna,  conium,  hyoscyamus,  and  vera- 
trum  viride  as  those  most  suitable  for  his  purposes,  and  in  each 
case  obtained  original  packages  from  the  several  manufacturers  for 
the  purposes  of  examination. 

The  test  solutions  used  were  as  recommended  by  Prof.  Dragen- 
dorf  and  Prof.  F.  F.  Mayer,  and  in  every  case  were  tested, with  great 
care,  with  the  pure  alkaloids  or  alkaloidal  salts.  The  test  solution 
which  was  adopted  by  the  essayist  was  that  of  the  1-10  normal 
solution  as  suggested  by  Prof.  Mayer,  but  for  convenience  he  calls 
it  in  his  essay  "  normal,"  while  that  which  he  calls  1-10  normal  is 
really  equivalent  to  1-100  normal,  as  used  by  Prof.  Mayer.  The 
detailed  experiments  are  very  elaborate  ;  in  the  following  a  brief 
abstract  of  the  manipulations  is  given  :— - 

Fifty  c.c.  of  the  fluid  extract  of  nux  vomica  were  evaporated  to  a 
syrupy  consistence,  acidulated  with  sulphuric  acid,  and  while  warm 
mixed  with  fifty  c.c.  of  water,  then  filtered  to  separate  fatty  matter, 
and  diluted  to  about  100  c.c.  On  testing  this  solution,  it  was  observed 
that  the  final  reaction  with  iodohydrargyrate  of^potassium  was  not 
sharply  defined  ;  accordingly,  the  fluid  extract  was  treated  as  before, 
the  solution  somewhat  concentrated  and  potassa  added ;  after 
twenty-four  hours  the  crystals  of  brncia  and  strychnia  were  col- 
lected and  separated  by  repeated  washings  with  warm  water.  On 
concentrating  the  mother  lye,  a  further  crop  of  crystals  was  ob- 
tained, the  remaining  alkaloids  being  obtained  by  concentrating  the 
mother  liquor,  treating  with  sulphuric  acid,  filtering  from  resin,  and 
again  precipitating  by  potassa.  The  small  amount  of  alkaloids, 
mainly  strychnia,  remaining  in  the  mother  waters  was  separately 
estimated  by  the  test  solution. 

The  fluid  extract  of  stramonium  leaves  was  acidulated,  carefully 
evaporated,  mixed  with  water,  filtered  from  resinous  matter,  and 
diluted  to  double  the  original  measure.  The  solution  being  too  dark 
for  correct  observations,  the  fluid  extract  was  precipitated  by 
plumbic  acetate,  the  precipitate  well  washed,  the  filtrate  freed  from 
lead  by  hydrogen  sulphide,  and  the  filtrate  evaporated  to  three 
times  the  original  bulk. 

Another  method  gave  the  same  quantitative  results.  The  alcohol 
was  evaporated  from  the  fluid  extract,  potassa  was  added,  and  the 
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liquid  repeatedly  agitated  with  fresh  portions  of  chloroform ;  the 
chloroformic  solution  was  evaporated  in  contact  with  acidulated 
water  and  filtered. 

The  same  processes  were  used  for  the  flaid  extracts  of  belladonna 
root,  belladonna  leaves,  and  hyoscyamus. 

For  testing  the  fluid  extract  of  conium  fruit  it  was  found  neces- 
sary to  first  separate  resin  and  oil,  by  acidulating,  evaporating, 
dilating  with  water,  and  filtering.  The  filtrate  was  now  concen- 
trated, and  the  conia  removed  by  repeated  agitation  with  fresh 
portions  of  ether.  In  one  case,  treatment  like  that  of  the  extract 
of  stramonium  was  found  necessary  in  order  to  obtain  a  liquid  free 
from  turbidity. 

Fluid  extract  of  veratrum  viride  was  acidulated,*  evaporated  to  a 
syrupy  consistence,  diluted  with  water,  and  filtered. 

This  table  shows  the  number  of  c.c.  of  the  test  solution  used  to 
precipitate  the  alkaloids  from  100  c.c.  of  the  various  fluid  extracts, 
the  percentage  amount  of  alkaloids  in  each  sample,  and  the  specific 
gravity  of  the  several  fluic[  extracts  examined  :  — 


Xux  Vomica. 

Stramonium. 

Belladonna. 

.5 
°2 

4 

4 

C.C. 

o 

1 

Brucia 

Sp.  Gr. 

C.C. 
used. 

o 

u 

< 

Sp.  Gr. 

C.C. 
used. 

"a. 
c 

< 

Sp.  Gr. 

No.  1 

96 

0-7 

1-0 

0-855 

10-8 
(seed) 

0-19 

0-856 

12-8 
20-8 

0-22 
0-37 

1-010 
0-953 

No.  2 

80 

0-56 

0-9 

0-968 

3-0 
(leaf) 

0-05 

1-055 

(root) 
13-6 

(leaf) 

0-24 

1-023 

No.  3 

90 

0-6 

0-97 

1-000 

2-4 

(leaf) 

0-04 

1-060 

12-0 

0-21 

1-091 

No.  4 

50 

0-38 

0-52 

0-857 

7'2 

(seed) 

0-12 

1-029 

11-2 

0-2 

1-082 

No.  5 

— 

— 

— 

— 

8-4 
(seed) 

0-15 

1-006 

16  0 

(root) 

0-28 

0-983 

No.  6 

76-8 

0-58 

0-82 

0-894 

3-6 

(leaf) 

0-06 

1-041 

12-8 

0-22 

1-057 

No.  7 

6-4 
(leaf) 

0-11 

0-951 

*  Jervia  is  precipitated  from  its  aqueous  solutions  by  free  mineral  acids.- 
Editoe  American  Journal  of  Pharmacy. 
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Conium. 

Hyoscyamus. 

Veratrum  viride. 

C.C. 
used. 

Conia. 

Sp.  Gr. 

C.C. 
used. 

8-0 

i 

>>    . 

o  a 
w 

Sp.Gr. 

C.C. 
used. 

n 
o 

■a 

< 

Sp.Gr. 

No.  1      . 

19-2 

0-8 

1-030 

0-05 

1-018 

30-0 

0-8 

0-925 

No.  2      . 

15-2 

0-64 

1-050 

7-2 

0-05 

1-054 

20-0 

0-5 

0-977 

No.  3      . 

— 

— 

— 

6-0 

004 

1-070 

20-0 

0-5 

0-965 

No.  4      . 

8-0 

0-3 

1-057 

4-8 

0-03 

1-082 

12-0 

0-3 

1-020 

No.  5      . 

12-0 

0-5 

0-997 

4-2 

0-02 

0-976 

12-8 

0-34 

0-883 

No.  6      . 

5  3 
(leaf) 

0-2 

1-086 

5-6 

003 

1-020 

18-4 

0-49 

0-942 

No.  7      . 

— 

— 

— 

4-8 

0-03 

0-9S0 

20-0 

0-5 

0-908 

The  Detection  of  Nitrobenzol  in  Oil  of  Bitter  Almonds.  M. 
Jacquernin.  (Journ.  de  Pharm.  et  de  Chim.,  1875,  451;  Chem. 
and  Drag.,  1875,  272.)  In  a  paper  on  "  Nitrobenzol  Analytically 
and  Toxicologieally  Considered,"  the  author  makes  some  observa- 
tions in  reference  to  Dragendorff's  process  for  the  detection  of  ni- 
trobenzene in  oil  of  bitter  almonds.  This  consists  in  mixing  from 
five  to  eight  drops  of  the  oil  with  as  much  alcohol,  and  dropping 
into  the  solution  a  piece  of  sodium  as  large  as  a  pea.  The  metal 
becomes  covered  with  a  white  flakey  coating,  and  if  the  oil  of 
almonds  be  pure  the  liquid  does  not  change  colour,  whilst  if  nitro- 
benzine  be  present  it  turns  a  dark  brown.  In  addition  to  the 
inconvenience  of  using  so  much  oil,  and  the  need  of  a  metal  rarely 
found  in  pharmaceutists'  laboratories,  M.  Jacquemin  finds  the 
method  not  reliable,  as  the  sodium  gives  a  brown  colour  with  many 
organic  bodies.  The  old  process  of  separating  aniline  by  potash  and 
ether  is  preferable,  and  the  author  proposes  to  reduce  the  aniline  by 
stannite  of  soda,  or  by  tin  and  hydrate  of  soda.  One  drop  of  the 
oil  is  sufficient  to  show  the  adulteration,  either  by  puce  coloured 
oxide  of  lead,  or  by  the  blue  reaction  with  phenol  and  hypochlorite 
of  sodium.  The  ore  is  dissolved  in  20  c.c.  of  alcohol  at  50°,  and 
reduced  by  iron  or  zinc  and  acids,  or  better  still,  it  may  be  added  to 
a  concentrated  solution  of  stannite  of  sodium  or  hydrate  of  sodium 
and  tin,  and  the  test  applied  as  above. 

Sodium  Salicylate  as  a  Febrifuge.  (Pharmaceut.  Zeitung,  1875, 
101.)  The  value  of  sodium  salicylate  as  a  febrifuge  reported  upon 
in  the  Klinische  Wochenschrift,  is  fully  confirmed  by  the  researches  of 
Dr.  Moeli,  Dr.  Buss,  Dr.  Fiirbringer,  and  Prof.  Senator,  who  regard 
its  effect  as  quite  equal  to  that  of  quinine.  In  one  respect,  at  least, 
it  is  preferable  to  the  latter,  as  it  may  be  administered  repeatedly  in 
doses   of   five   to   ten   grams    without   producing    any   unpleasant 
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symptoms.     Such  doses  cause  a  considerable  fall  in  the  teinporature 
of  the  body,  and  render  the  application  of  cold  baths  unnecessary. 

E.  Sobering  has  paid  much  attention  to  the  manufacture  of  this 
preparation,  and  has  succeeded  in  obtaining  it  as  a  perfectly  white 
powder,  which  is  readily  and  completely  soluble  in  water.  The 
commercial  salicylate  has  a  grey  or  pink  colour,  and  is  never  free 
from  carbonate,  besides  which  it  not  uufrequently  contains  carbolate 
and  other  organic  and  inorganic  impurities.  The  whiteness  and 
solubility  of  the  salt  are  the  best  indicators  of  its  purity.  Dr. 
Moeli  uses  the  following  formula  for  its  administration  : — 

£  Sod.  Salicylat.      .        .        .    '     .        .        .    25-0 

Aq.  dist 75-0 

Extr.  Glycyrrhir 10-0 

Mix.  One  to  one  and  a  half  tablespoonfuls  for  a  dose.  Each 
tablespoonful  of  this  mixture  contains  about  four  grams  of 
sodium  salicylate. 

The  Purity  of  Sodium  Salicylate.  Dr.  H.  Hager.  (New 
Remedies,  May,  1876.)  As  many  impure  samples  of  this  salt  are 
met  with  in  commerce,  the  author  recommends  the  following  tests 
of  identity  and  purity  : — 

Sodium  salicylate  is  a  white  crystalline  bulky  powder,  soluble  in 
at  least  an  equal  weight  of  water,  forming  a  clear,  syrupy,  faintly 
yellow  solution  of  a  sweetish  and  afterwards  biting  taste.  A  drop 
of  the  concentrated  or  somewhat  diluted  solution  mixed  with  a  drop 
of  hydrochloric  acid  produces  a  thick  white  magma.  It  is  only 
little  soluble  in  absolute  alcohol,  but  soluble  in  eight  parts  of  alcohol 
of  90  per  cent.  The  alcoholic,  as  well  as  the  aqueous  solution, 
diluted  with  500  parts  of  water,  strikes  the  well-known  violet  colour 
with  ferric  chloride.  The  dilute  aqueous  solution,  treated  with 
cupric  sulphate,  yields  a  grass-green  liquid  ;  100  parts  of  the  salt 
leave,  on  ignition,  333  parts  of  sodium  carbonate. 

The  purity  of  the  salt  is  ascertained — (1)  From  its  solubility  in 
water  and  alcohol.  In  the  latter  menstruum  some  white  particles 
often  remain  undissolved,  consisting  of  sodium  carbonate,  which  is 
probably  an  unavoidable  admixture.  (2)  It  must  be  completely 
soluble  in  aqueous  ammonia  ;  this  solution,  mixed  with  argentic 
nitrate,  and  boiled,  must  undergo  no  change.  (3)  The  aqueous 
solution  is  indifferent,  even  when  heated,  towards  alkaline  copper 
solution,  except  that  it  changes  the  blue  colour  of  the  latter  to  green. 
(4)  It  must  be  unaffected  by  sodium  carbonate.  (5)  The  aqueous  solu- 
tion yields  with  argentic  nitrate, a  whii  e  precipitate,  which  is  again  dis- 
solved, after  addition  of  alcohol  and  nitric  acid,  forming  a  clear,  colour- 
less solution.    (6)  Barium  chloride  should  be  indifferent  towards  it. 
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Ferrated  Cod-Liver  Oil.  C.  Bernbeck.  (Archiv  cler  Pharmacie, 
July,  1875,  '21.)  A  pure  olive  oil  soap,  the  neutral  behaviour  of 
which  has  beeu  previously  ascertained  by  moistening  it  with  some 
solution  of  corrosive  sublimate,  is  dried  in  thin  slices  at  a  tempera- 
ture of  30°  to  40°  C.  (86°  to  104°  F.)  ;  it  will  then  still  contain  about 
12  per  cent,  of  water.  One  part  of  this  soap  is  dissolved  in  20  parts 
of  boiling  distilled  water,  strained,  and  a  solution  of  one  part  of 
ferrous  sulphate,  in  10  parts  of  water  added,  with  continued  agita- 
tion. The  whitish  grey  precipitate  which,  in  contact  with  the  air, 
speedily  turns  greenish  and  finally  brown,  is  rapidly  collected  upon 
linen,  washed  and  expressed.  This  press-cake  is  externally  red 
brown  from  ferric  oleate,  internally  grey  (ferrous  oleate),  and  does 
not  alter  in  keeping.  To  prepare  the  ferrated  oil,  four  parts  of 
this  oleate  of  iron  are  fused  by  means  of  a  steam  bath,  when  96 
parts  of  cod-liver  oil  are  added  in  small  quantities  and  the  heat 
continued  for  about  45  minutes;  it  is  then  filtered,  or  better, 
allowed  to  settle  in  a  closed  vessel,  and  decanted. 

Thus  prepared,  ferrated  cod-liver  oil  has  a  mild  taste,  and  con- 
tains about  one  per  cent,  of  metallic  iron,  mainly  as  a  ferrous  salt. 

The  great  advantage  of  this  process  lies  in  the  fact  that  the  dry 
oleate  of  iron  may  be  kept  for  a  long  time  without  suffering  any 
change,  and  that  ferrated  cod-liver  oil  of  various  degrees  of  strength 
can  be  readily  made  from  it  in  a  very  short  time. 

Compressed  Camphor.  (Proc.  Amer.  Pharm.  Assoc,  xxiii.,  144.) 
A  partially  purified  camphor  has  been  introduced  by  W.  F.  Simes 
&  Co.,  of  Philadelphia,  which,  owing  to  the  method  of  its  prepara- 
tion, is  called  "compressed"  camphor.  It  is  prepared  from  the 
Japanese  crude  camphor  by  distilling  it  into  a  large  chamber,  having 
projections  so  arranged  as  to  lengthen  the  course  of  the  vaporized 
camphor.  In  the  first  partition  the  product  is  mostly  in  the  pul- 
verent  form ;  in  the  last  it  crystallizes  in  beautiful  snowflake-like 
crystals.     The  crystalline  powder  is  placed  in  iron  moulds,  which 
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are  moistened  to  prevent  the  camphor  from  adhering,  and  by  hy- 
draulic pressure  is  pressed  into  rectangular  blocks  of  various 
weights.  The  camphor,  so  refined,  still  retains  the  water  and 
volatile  oil  originally  contained  in  the  crude  camphor,  and  the 
exterior  of  the  blocks  is  apt  to  be  discoloured  by  rust  on  the  iron 
moulds  ;  the  ordinary  refined  camphor  is  therefore  preferable  for 
medicinal  purposes,  while  this  variety,  owing  to  its  less  rapid  evapo- 
ration, recommends  itself  for  preventing  the  ravages  of  moths. 

Lead  in  Potassium  Chlorate.  A.  Hilger.  (Archiv  der  Pharm., 
1875,  vi.,  391.)  The  author  draws  attention  to  the  frequent  con- 
tamination of  potassium  chlorate  with  lead,  which  may  be  readily 
detected  either  by  sulphuretted  hydrogen  or  potassium  chromate. 
The  lead  can  be  removed  by  recrystallizing  the  impure  chlorate. 

Carbolic  Acid  as  a  Remedy  for  Whooping  Cough.  D.  Carlos. 
(Ajpothelcerzeitu?ig,  2, 1876.)  In  several  cases  of  whooping  cough  in 
which  the  usual  remedies  failed  to  give  relief,  the  author  obtained 
excellent  results  with  carbolic  acid,  administered  in  the  following 
combination. 

|ib     Acid  Carbolic  cryst.  .....  0-25 

Aquae  Flor.  Aurant.  cone.  ....  5*0 

Syrup.  Gummos 50 '0 

Misce.     A  teaspoonful  4  to  6  times  a  day. 

Several  instances  are  mentioned  in  which  this  remedy  effected  a 
cure  in  a  few  days. 

G-lyconated  Emulsion  of  Cod- Liver  Oil  containing  Strychnine. 
T.  D.  M'Elhenie.  (Amer.  Journ.  Pharm.,  July,  1875.)  The 
writer  recommends  the  following  modified  formula  for  this  pre- 
paration : — 

First  prepare  glyconin  3xviij.  by  thoroughly  triturating  in  a  half- 
gallon  mortar, — 

Glycerin, 

Yolk  of  egg aa  5ix. 

Then  add  Oil  of  Bitter  Almonds     .         .         .  5J. 

and  triturate  until  the  mixture  thickens  and  becomes  a  creamy 
yellow. 

Prepare  a  strychnine  solution  as  follows  : — 

Strychnine  Sulphate gr.  j. 

Distilled  Water ^ij. 

Jamaica  Rum .         .         .  '  .         .         .      $iv. 

add  eight  fluid  ounces  of  filtered  cod- liver  oil  very  slowly  to  the 
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glyconin  mixture,  preferably  by  dropping  from  a  vial  having  a 
grooved  cork,  and  at  intervals  add  small  portions  of  the  strychnine 
solution. 

All  this  is  to  be  done  during  active  and  constant  trituration,  the 
success  of  the  process  depending  upon  the  fidelity  with  which  this  is 
performed.  The  finished  product  will  measure  about  twenty  fluid 
ounces,  until,  by  subsidence,  the  air  bubbles  have  escaped.  An  in- 
cidental benefit  to  the  operator  is  a  superb  development  of  the  flexor 
muscles. 

As  proposed  by  Dr.  Beard,  the  mixture  contained  diluted  phos- 
phoric acid.  At  the  request  of  Dr.  Bartlett,  the  writer  substituted 
strychnine.  The  dose  is,  a  dessertspoonful,  containing  1*64  grain  of 
the  salt.  Phosphorus  in  ethereal  solution,  Fowler's  solution  of 
arsenic,  pyro-phosphate  of  iron,  etc.,  may  be  readily  substituted. 

The  "glyconin  "  without  the  oil  of  almonds  soon  separates,  and 
with  the  oil  soon  becomes  too  thick  to  flow  from  a  wide-mouthed 
vial. 

Experiments,  with  a  view  to  preparing  it  in  a  ready  form  for  all 
emulsions  were  thus  far  unsuccessful,  but  will  be  further  prosecuted, 
and  the  result  announced,  if  favourable.  The  writer  is  disposed  to 
'ay  stress  on  the  two  facts  that  the  above  mixture  does  not  nau- 
seate and  does  not  separate. 

Acqua  di  Capodieci.  H.  Groves.  (Pharm.  Journ.,  3rd  series, 
ri.,  382.)  In  answer  to  a  querist  the  writer  communicates  to  the 
Pharmaceutical  Journal  of  November  13,  some  interesting  informa- 
tion respecting  this  preparation.  The  liquid  in  question  is  the  dis- 
covery of  Dr.  Simon  Capodieci,  of  Naples,  who  calls  it  "  emostatico 
balsamico,"  a  title  which  sufficiently  explains  its  use.  Such  was 
the  renown  acquired  by  this  liquid  that  the  Italian  Government 
ordered  a  commission  to  report  thereon,  and  Professor  SchifF,  of  the 
physiological  section  of  the  Museum,  conducted  a  series  of  experi- 
ments before  a  commission  consisting  of  the  army  sanitary  body 
together  with  other  competent  authorities,  and  after  making  ten 
experiments  on  animals  a  very  favourable  report  was  made  of  its 
efficacy.  Professor  SchifF  describes  the  liquid  as  one  having  no 
action  on  litmus,  and  as  giving  no  precipitate  with  potassium  ferro- 
cyanide ;  as  being  clear  and  without  colour,  but  with  a  slight  aro- 
matic smell  and  taste.  It  appears  from  the  report  of  the  commission 
that  the  coagulation  which  is  caused  by  the  capodieci  resembles  that 
which  follows  after  blood  has  been  left  to  natural  coagulation,  in 
contradistinction  to  that  produced  by  other  hemostatics,  which 
cause  either  a  darkening  or  other  change  in  the  coagulum ;  that 
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the  coagulum  formed  by  the  capodieci  has  the  same  consistence 
throughout,  and  that  it  acts  more  rapidly  than  iron  perchloride  or 
Rabell's  liquid  (sulphuric  acid  with  S.V.  R.),  even  entering  the 
mouth  of  the  arteries  after  forming  a  coagulum ;  and  that  it  is 
eminently  useful  in  surgical  operations,  as  the  wound  is  left  in  its 
natural  colour,  and  is  not  irritated  by  the  presence  of  foreign  matter, 
nor  does  it  require  repeated  application  of  the  liquid  after  a  coagulum 
is  once  formed  ;  moreover,  the  effect  of  the  liquid  is  not  retarded  by 
etherization,  nor  does  it  contract  the  vessels.  Another  quality 
which  recommends  this  liquid  is  that  it  can  be  taken  internally  and 
does  not  irritate  the  nervous  centres.  The  report  ends  by  recom- 
mending its  use  in  preference  to  all  other  haemostatics.  Such,  then, 
are  the  effects  of  the  liquid  which  puzzles  more  chemists  than  one. 
where  its  composition  is  concerned.  There  is  a  formula  for  a 
Neapolitan  haemostatic  water  ;  no  less  than  twenty-five  herbs,  most 
of  which  are  supplied  by  the  Labiatce  or  Composites,  enter  into  its 
composition ;  the  same  may  be  said  of  the  celebrated  Eau  de 
Leschelles,  besides  others  containing  alcohol.  The  buds  and 
branches  of  the  pine  (Plnus  sylvestris)  have  likewise  been  used  in  the 
preparation  of  a  haemostatic  water ;  but  that  under  present  notice 
appears  to  be  the  most  active.  The  odour  and  taste  of  the  capo- 
dieci is  that  of  sage  or  matico ;  and  as  there  seems  to  be  a  doubt 
as  to  whether  the  efficacy  of  matico  is  produced  by  mechanical  or  by 
specific  means,  it  would  be  interesting  to  make  some  experiments 
with  a  water  distilled  from  the  plant,  whose  virtues  may  possibly 
be  due  to  a  volatile  principle  to  be  obtained  in  a  distillate. 

A  New  Imitation  of  Silver.  M.  Lemarquand.  (Jfoum.  de 
Pharm.  d'Anvers,  1875,  321.)  The  writer  has  taken  out  a  patent  for 
an  alloy  prepared  according  to  the  following  formula : — 


Pure  Copper  . 

Nickel    . 

Black  Oxide  of  Cobalt 

Tin,  in  sticks 

Zinc 


750  grams 
140      „ 

20      „ 

18      „ 

72      „ 


These,  when  melted  together,  form  an  alloy  closely  resembling 
silver,  and  not  liable  to  atmospheric  oxidation. 

Note  on  Phosphorus  Pills.  Allen  and  Hanburys.  {Pharm. 
Journ.,  8rd  series,  vi.,  921.)  Whatever  the  merits  or  demerits  of 
the  Pit.  Phosphori,  B.  P.,  it  is  certain  that  it  has  failed  to  obtain 
the  approval  of  any  large  number  of  prescribers,  and  is  not  likely 
ever  to  be  generally  used. 

In  the  absence  of  any  published  formula  of  a  thoroughly  satisfac- 
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tory  nature,  the  writers  suggest  the  following,  which,  to  avoid 
confusion  with  an  advertised  nostrum,  for  which  we  believe  it  to 
be  an  efficient  substitute,  we  propose  to  call  Pil.  phosphori  cum 
sapone : — 


Solve. 


Phosphori gr.  ij. 

Carbon.  Bisulphid n\x  vel  q.  s. 

Pulv.  Saponis  dur. 

„     Guaiaci  Eesin.  aa        .         .         .         .  gr.  xxxv. 

Glycerin gtt.  xij. 

Pulv.  rad.  Glycyrrh.  gr.  xij.  vel  q.  s. 

ut  fiat  massa  gr.  c.      To  be  divided  into  pills  of  the   strength 
required,  and  varnished  or  "  coated  "  in  the  ordinary  way. 

The  mass  thus  formed  is  of  good  consistence,  easily  manipulated, 
readily  miscible  with  other  remedies,  and  what  is  most  important, 
readily  soluble.  It  is  hardly  necessary  to  add  that  the  very  volatile 
bisulphide  soon  evaporates. 

The  Preparation  of  Phosphorus  Pills.  W.  B.  Addington. 
(Amer.  Journ.  Pharm.,  1875,  501.)  Dissolve  the  required  amount 
of  phosphorus  in  a  mortar  in  bisulphide  of  carbon,  and  with  this 
solution  incorporate  an  extract  possessing  tonic  properties,  such  as 
extract  of  gentian,  quassia,  or  taraxacum.  Should  the  mass  be  too 
soft,  it  may  be  hardened  by  a  little  lycopodium.  In  this  way  phos- 
phorus pill  can  be  made  as  easily  as  any  ordinary  pill  mass,  and  a 
thorough  incorporation  and  uniform  distribution  of  the  phosphorus 
is  secured.  The  bisulphide  of  carbon  evaporates  completely  during 
the  working  of  the  mass. 

Note  on  Phosphorus  Pills.  W.  H.  Walling.  (Proc.  Amer. 
Pharm.  Assoc,  1875,  680.)  The  writer  strongly  recommends  cacao 
butter  as  a  solvent  for  phosphorus,  and  suggests  the  following 
formula  for  phosphorus  pills  : — 

p,    Cacao  Butter 200  grain?. 

Powdered  white  Castile  Soap        .         .       100       ,, 
Phosphorus 6        ,, 

Melt  the  butter  by  means  of  a  water  bath  in  a  wide-mouthed 
bottle  just  capable  of  holding  it ;  cut  the  phosphorus  under  water, 
dry  with  a  linen  cloth,  and  weigh ;  add  to  the  melted  butter,  cork 
tightly,  and  agitate  until  it  is  dissolved,  as  it  will  all  apparently  be 
taken  up.  After  cooling,  transfer  it  to  a  larger  vial,  cork  tightly, 
reheat,  and  add  soap,  agitating  until  it  is  intimately  mixed.     After 
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again  cooling,  divide  it  into  one  hundred  and  eighty  pills,  contain- 
ing one-thirtieth  of  a  grain  of  phosphorus  each.  Coat  with  ethereal 
solution  of  resin,  mucilage,  and  French  chalk. 

Pencils  of  Nitrate  of  Zinc.  (New  Remedies,  Feb.  15,  1876.) 
Pencils  and  cones  of  nitrate  of  zinc,  which  have  come  into  use  of 
late  for  cauterizing  purposes,  may  be  made  as  follows  : — Dissolve 
good  commercial  zinc  in  nitric  acid  (sp.  gr.  1"200),  until  the 
latter  is  saturated;  separate  the  solution  from  the  undissolved 
zinc,  and  while  still  warm,  add  one  part  of  precipitated  carbonate 
of  zinc  for  every  thirty-two  parts  of  zinc  in  solution.  The  carbonic 
acid  of  the  carbonate  of  zinc  is  transferred  to  the  iron,  which  con- 
taminates the  commercial  zinc  and  is  present  as  ferric  nitrate,  and 
an  additional  quantity  of  nitrate  of  zinc  is  formed ;  the  heat,  how- 
ever, causes  the  decomposition  of  the  ferric  carbonate,  the  carbonic 
acid  escapes,  and  ferric  oxide,  together  with  the  excess  of  carbonate 
of  zinc,  is  deposited.  Filter  the  solution,  which  must  be  consider- 
ably diluted  with  water  to  prevent  it  from  tearing  the  filter,  and 
evaporate  it  on  a  sand  bath  until  it  appears  as  a  quiet,  fused 
mass,  but  yet  liquid.  Should  the  evaporation  have  been  conducted 
too  far,  which  is  indicated  by  the  escape  of  yellowish  fumes,  the 
vessel  should  be  removed  from  the  fire,  allowed  to  cool,  and  a 
quantity  of  very  dilute  nitric  acid  added,  after  which  it  is  again  to 
be  evaporated  to  the  proper  point.  This  fused  liquid,  which  must 
net  be  so  hot  as  to  ignite  paper  on  which  a  few  drops  have  been 
allowed  to  fall,  is  poured  into  paper  mouldsrabout  four  inches  in 
length,  made  by  rolling  paper  around  glass  rods  or  lead  pencils, 
pasting  the  edge  and  closing  the  bottom.  No  oil  or  fat  of  any 
kind  must  be  used,  as  the  paper  will  invariably  take  fire  in  this 
case.  When  the  sticks  are  hard  they  are  inclosed  in  glass  tubes, 
and  the  latter  well  corked.  For  use,  a  small  quantity  of  the  paper 
is  removed  from  one  end  by  means  of  a  knife,  and,  if  desired,  the 
end  of  the  pencil  may  be  pointed. 

Gold  and  Silver  Inks.  C.  H.  Viedt.  (American  Chemist.) 
For  gold  ink  it  is  best  to  employ  genuine  gold  leaf,  but  owing  to 
the  expense  this  is  seldom  used  ;  sometimes  mosaic  gold  (sulphide 
of  tin)  or  iodide  of  lead  is  employed,  but  almost  always  Dutch  leaf. 

Owing  to  the  relatively  low  price  of  silver,  genuine  silver  foil  is 
used  for  silver  ink;  false  silver  foil  is  seldom  used,  and  is  not  so 
good.  For  other  metallic  inks,  commercial  bronze  powders  are 
employed.  The  genuine  and  false  foils  are  also  sold  in  a  finely 
pulverized  state  ;  they  are  made  from  the  waste  of  the  goldbeaters, 
by  rubbing  it,  in  metallic  sieves,  to  an  impalpable  powder. 
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In  consequence  of  the  beating  between  goldbeaters'  skin,  it  has 
particles  of  grease  and  other  impurities  attached  to  it,  which  must 
be  removed  before  it  can  be  used  for  ink.  For  this  purpose  the 
whole  sheets,  or  the  commercial  bronze  powder,  are  triturated  with 
a  little  honey  to  a  thin  magma  on  a  glass  or  porphyry  plate  with  a 
pestle,  as  carefully  as  possible,  as  the  beauty  of  the  ink  depends 
essentially  on  this.  The  finely  rubbed  paste  is  rinsed  into  a  thin 
glass  beaker,  boiled  for  a  long  time  with  water  containing  a  little 
alkali,  frequently  stirred,  decanted,  well  washed  with  hot  water, 
and  dried  at  a  gentle  heat.  By  boiling  this  powder  with  water 
containing  sulphuric,  nitric,  or  hydrochloric  acid,  different  shades 
can  be  imparted  to  it. 

Next,  a  solution  of  one  part  of  white  gum  arabic  in  four  parts  of 
distilled  water  is  mixed  with  one  part  of  potash  water  glass,  and 
triturated  with  the  requisite  quantity  of  purified  metallic  powder. 
Grold  ink  will  bear  more  liquid  than  silver  ink,  since  gold  covers 
much  better;  on  rough  paper  more  metal  is  necessary  than  on 
sized  paper ;  on  light  paper  more  than  on  dark,  to  make  the  colour 
of  the  ink  appear  equally  intense. 

In  general,  one  part  of  foil  is  enough  for  three  or  four  parts 
of  the  above  liquid.  In  preparing  large  quantities  of  ink,  a  low 
porcelain  measure  is  used  for  transferring  it  to  the  small  glass 
vessels  where  it  is  to  be  kept,  and  it  must  be  continually  and 
thoroughly  stirred,  so  that  it  will  always  keep  well  mixed.  It 
requires  frequent  stirring  also  when  in  use.  It  is  best  to  mix  the 
dry  powder  with  the  liquid  immediately  before,  using.  The  ink 
can  be  used  with  a  common  steel  pen,  and  flows  very  well  when 
writing  slowly,  but  it  is  better  to  use  a  pencil. 

The  writer  considers  the  use  of  potash  water  glass  of  great 
importance.  It  greatly  increases  the  metallic  lustre  on  paper, 
prevents  its  looking  dead,  protects  the  writing  from  being  dis- 
coloured by  the  action  of  the  atmosphere,  and  also  prevents  its 
penetrating  too  far  into  the  pores  of  the  paper,  without  rendering 
it  very  viscid.  Although  the  writing  of  itself  possesses  a  bigh 
metallic  lustre,  it  may  be  increased  by  gently  polishing  with  a 
polishing  steel.  Inks  made  with  mosaic  gold,  mosaic  silver,  iodide 
of  lead,  etc.,  are  not  nearly  so  beautiful. 

Elixir  of  Hops.  J.  B.  Moore.  (Amer.  Journ.  Pliarm.,  July, 
1875.)  The  writer  thinks  there  is  room  for  a  more  palatable 
preparation  of  hops  than  the  tincture  and  the  fluid  extract,  and 
suggests  the  following  formula  which  he  has  successfully  used  for 
a  number  of  years  : — 
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P 


Powdered  Hops,  No.  20 

Cloves,  No.  60   . 
,,         Canella        ,, 

*ij.  troy 
]       aa3j 

,,         Cinnamon    ,, 

grs.  lxxx 

Oil  of  Orange  (fresh) 
Sugar          .         .         . 
Alcohol       .... 
Water          .... 

f3iiss 
=xij.  troy 

'  I     aa  q.s. 

Mix  the  powders.  To  twenty  fluid  ounces  of  a  mixture,  consist- 
ing of  ten  parts  of  alcohol  and  twelve  parts  of  water,  add  the  oil  of 
orange,  shake  well  and  moisten  the  powders  with  two  fluid  ounces 
and  a  half,  or  a  sufficient  quantity  of  the  mixture.  Set  it  aside  in  a 
closed  vessel  to  macerate  for  twenty-four  hours  ;  then  pack  it  firmly 
in  a  cylindrical  glass  percolator,  pour  upon  it  the  remainder  of  the 
menstruum,  and  when  this  has  all  been  absorbed,  continue  the  per- 
colation with  a  mixture  of  alcohol  and  water  in  the  abovenamed 
proportion,  until  twenty-four  fluid  ounces  of  percolate  have  been 
obtained.  To  this,  in  a  bottle,  add  the  sugar  and  shake  the  mixture 
occasionally  until  the   sugar  is  dissolved,  then  filter  through  paper. 

In  the  elixir  thus  prepared,  the  aroma  and  peculiar  bitter  taste  of 
the  hops  are  very  strongly  marked ;  but  the  latter  so  nicely  blended 
with  the  flavouring  ingredients  as  to  be  quite  agreeable  to  the 
palate. 

Each  fluid  ounce  contains  the  active  properties  of  thirty  grains  of 
hops,  which  is  very  nearly  half  the  strength  of  the  officinal  tincture. 
The  usual  dose  for  an  adult  wrould  be  from  a  dessertspoonful  to  a 
tablespoonful  every  two  or  three    hours,  or  as  necessary. 

Elixir  of  G-uarana.  G-.  W.  Kennedy.  (Amer.  Journ.  Pharm., 
July,  1875.) 


Guarana   . 

•     £▼■ 

Alcohol     . 

.  fsvj 

Water 

.         •         -fSvj. 

Glycerin  (pure). 

•         •     5iv 

Oil  of  Orange    . 

gtt.  viij 

Oil  of  Ceylon  Cinnamon    . 

gtt.  j 

Diluted  Alcohol, 

a  sufficient  quantit 

y- 

Reduce  the  guarana  to  a  fine  powder,  mix  5J  ounces  alcohol 
with  the  glycerin  and  water,  moisten  the  powder  with  this  mixture, 
and  pack  in  a  glass  funnel  or  a  conical  glass  percolator ;  pour  on 
the  balance  of  the  glycerin  mixture,  and,  when  this  ceases  to  pass, 
add  sufficient  diluted  alcohol,  till  the  percolate  measures  15 \ 
ounces,  then  add  the  oils  to  half  ounce  alcohol,  dissolve  and  mix  with 
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the  percolate.  This  makes  a  beautiful  reddish  brown  coloured  and 
very  palatable  preparation,  each  teaspoonful  of  which  represents 
the  active  constituents  of  15  grains  of  guarana. 

Purification  of  Commercial  Gutta-Percha,  and  Preparation  of 
Liquor  Gutta-Percha.  G-.  E.  Willmarth.  (Amer.  Journ.  Pharm., 
1875,  p.  454.)  The  preparation  of  the  solution  from  commercial 
gutta-percha  by  clarification  with  carbonate  of  lead  often  gives 
unsatisfactory  results.  The  carbonate  requires  a  long  time  to  settle, 
and  sometimes  fails  at  last  to  separate  completely,  so  that  the  solu- 
tion if  colourless  is  not  clear,  and  may  be  contaminated  with  lead. 
The  methods  of  purification  tried  in  this  investigation  depend  upon 
the  principle  that  gutta-percha  is  precipitated  white  and  pure,  by 
alcohol,  from  solvents  which  mix  with  alcohol.  These  solvents  may 
then  be  recovered  from  their  alcoholic  mixtures  by  addition  of 
water.  The  solvents  tried  were  benzol  and  bisulphide  of  carbon, 
and  the  experiments  made  with  both  demonstrate  the  superiority  of 
the  latter  as  a  purifying  agent.  The  difficulty  in  obtaining  benzol 
of  the  required  standard,  and  the  trouble  of  rectifying  it,  as  well  as 
the  greater  purity  of  the  gutta-percha  precipitated  from  bisulphate 
of  carbon,  are  the  considerations  in  favour  of  the  latter. 

After  many  trials  with  varied  proportions  and  conditions,,  the 
following  directions  for  preparation  of  the  solutions  of  gutta-percha 
from  commercial  gutta-percha  are  recommended  : — 

1.  For  the  Purification  of  the  Gutta-percha. — In  a  strong  bottle 
provided  with  a  finely-ground  stopper,  and  containing  four  troy 
ounces  bisulphide  of  carbon,  place  120  grains  commercial  gutta- 
percha (or  one  part  gutta-percha  to  sixteen  of  the  solvent),  and 
shake  frequently  until  dissolved.  After  solution  has  taken  place, 
add  a  small  quantity  of  animal  charcoal,  shake  thoroughly  and 
filter  under  a  bell-jar  placed  upon  a  ground-glass  plate  (the  rim  of 
the  jar  being  coated  with  tallow),  to  secure  an  air-tight  vessel.  Into 
a  wide-mouth  bottle,  provided  with  a  good  stopper,  and  containing 
four  volumes  of  alcohol  for  one  of  the  filtrate,  pour  the  filtrate  a 
little  at  a  time,  shaking  after  each  addition ;  then  shake  thoroughly 
until  the  precipitate  collects  into  one  mass,  and  the  liquid  is  quite 
clear.  If  the  liquid  does  not  become  nearly  clear  after  shaking, 
add  more  alcohol  and  shfjke  again.  Pour  off  the  liquid  into  another 
bottle ;  transfer  the  precipitate  to  a  pill-tile  and  press  it  with  a 
spatula  into  a  sheet  as  thin  as  possible,  and  leave  the  sheet  for 
twenty-four  hours,  or  until  all  smell  of  bisulphide  of  carbon  and 
alcohol  has  disappeared,  and  a  little  piece  from  the  thickest  part  of 
the  sheet  dissolves  clear  in  chloroform.      (To  save  time,  the  precipi- 
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tate,  instead  of  being  pressed  into  a  sheet  may  be  stirred  in  an 
evaporating  dish  on  the  water  bath  till  found  pnre  as  above.) 

2.  For  Recovery  of  Solvent  and  Precipitant. — Place  the  liquid  from 
the  precipitate  in  a  retort  previously  set  over  the  water  bath  and 
connected  with  an  ice-cooled  receiver,  and  by  gentle  heat  distil  over 
all  the  bisulphide  of  carbon.  When  the  retort  is  cool,  remove  the 
receiver  and  add  to  the  bisulphide  of  carbon  a  large  quantity  of 
water,  and  shake  gently ;  pour  off  as  much  water  as  possible,  and 
then,  pouring  into  a  burette,  draw  off  the  bisulphide  of  carbon  from 
the  remaining  water  through  a  filter  into  the  bottle  to  contain  it. 
The  alcohol  in  the  retort  should  be  filtered,  and  both  solvent  and 
precipitant  are  ready  for  use  again. 

3.  For  Preparation  of  the  Solution. — Take  of  the  fully  purified 
gutta-percha,  in  thin  slices,  forty-two  (42)  grains ;  chloroform,  one 
fluid  ounce;  add  the  gutta-percha  to  the  chloroform,  in  a  bottle 
provided  with  a  finely-grouud  stopper,  and  designed  to  contain  the 
preparation,  and  shake  until  dissolved. 

Precautions. — If  all  the  vessels  are  not  clean  and  perfectly  free 
from  dust,  the  preparation  will  be  cloudy ;  and  if  the  alcohol  be  not 
wholly  removed  from  the  precipitate,  the  preparation  will  be  milky, 
in  the  latter  case,  heating  causes  the  milkiness  to  disappear,  but  it 
returns  on  cooling  again.  If  milky  from  presence  of  alcohol,  the 
liquor  can  be  obtained  clear  by  evaporating  off  the  solvent  and 
drying  in  a  thin  sheet;  then  dissolving  in  chloroform  again. 

Ordinary  commercial  bisulphide  of  carbon,  and  the  purified  chlo- 
roform of  the  trade,  are  sufficiently  pure.  If  benzol  be  chosen  for 
purification,  it  should  be  0*85  sp.  gr.,  and  boiling  at  176°  or  178°F. 

The  only  necessary  apparatus  not  found  in  all  drug  stores  consists 
of  the  bell-jar  with  ground  rim  and  plate,  the  burette,  the  retort  and 
receiver,  and  (?)  the  water  bath. 

Thin  sheets  of  gutta-percha  may  he  prepared  by  pouring  sufficient 
of  the  solution  into  a  beaker,  rolling  the  beaker  to  form  a  uniform 
coating  by  evaporation  of  the  solvent,  then  immersing  the  vessel  in 
cold  water,  when  the  film  may  readily  be  detached  from  the  glass. 

The  Staining  of  Wood  Sections.  M.  H.  Stiles.  (Pharm. 
Journ.,  3rd  series,  vi.,  741.)  Sections  of  wood  usually  require 
bleaching  before  staining.  A  weak  solution  of  chloride  of  lime — 
|  oz.  to  a  pint — forms  an  excellent  bleaching  liquid  ;  after  removal 
from  this  the  sections  are  soaked  in  a  solution  of  hyposulphite  of 
sodium — 5j.  to  5iv. — for  an  hour,  and  then  washed  with  water  for 
several  hours,  changing  frequently ;  previous  to  being  stained  they 
must  be  placed  in  rectified  spirit  for  a  short  time. 
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Aniline  red  and  aniline  bine  are  the  colonrs  employed.  The  red 
staining  fluid  consists  of  a  spirituous  solution  of  magenta  (rosaniline 
acetate),  one-half  grain  to  the  ounce  ;  the  blue  dye  is  prepared  by 
dissolving  one-half  grain  of  pure  sohible  blue  in  one  dram  of  distilled 
water,  then  adding  ten  minims  of  dilute  nitric  acid  and  sufficient 
spirit  to  measure  two  ounces.  The  time  required  to  stain  different 
tissues  varies  ;  from  twenty  to  forty  minutes'  immersion  in  the  dye 
is  usually  sufficient,  but  in  all  cases  the  sections  should  be  frequently 
examined,  to  avoid  over-staining.  ■  After  removing  the  dye,  wash  the 
sections  several  times  with  spirit,  drain  them,  and  then  soak  them 
in  oil  of  cajeput ;  in  an  hour  pour  off  the  oil,  drain,  and  add  turpen- 
tine, changing  the  latter  before  mounting. 

Wood  sections  presenting  varieties  of  tissue  can  be  stained  in  two 
colours  by  first  treating  with  magenta,  washing  with  spirit,  then 
soaking  in  the  blue  dye  for  a  few  minutes,  again  washing  with 
spirit  and  afterwards  with  oil  of  cajeput  and  turpentine  as  pre- 
viously directed. 

In  a  transverse  section  of  a  stem  double-stained  in  this  manner, 
the  vessels,  wood  cells,  and  liber  tissue  will  be  more  or  less  red  ;  the 
pith,  medullary  rays,  and  cellular  tissue  of  the  bark  blue  or  violet. 

The  use  of  oil  of  cajeput  for  this  purpose  is  believed  to  be  entirely 
new. 

Emulsio  Taenifuga.     M.  Desnos.     (Apotliekerzeitung,  1875-6.) 

Jjb     Seminum  Cucurbit®  decorticatorum         .         .     50-0 

Aquas  destillatae 5*0 

In  massam  pultiformem  tenerrimam  contun- 

dendo  redacta  misce  cum  Aquas  destillatae     .  200-0 
Syrupi  Aurantii  corticis  .  ....     50-0 

M.  S.     To  be  taken  in  two  doses  in  the  morning,  and  the 
second  dose  to  be  followed  by  two  tablespoonfuls  of  castor  oil. 

A  Non-Retreating  Bunsen  Burner.  Dr.  H.  Morton.  (Pharm. 
Joum.,  3rd  series,  vi.,  508.)  The  retreat  of  a  burner  will  evidently 
occur  whenever  any  part  of  the  ascending  column  of  mixed  gas  and 
air  is  moving  at  the  orifice  with  a  velocity  less  than  that  at  which 
the  same  will  burn.  Now,  in  an  ordinary  burner,  with  its  main 
tube  of  regular  cylindrical  bore,  it  is  evident  that  the  friction  of  the 
surface  of  the  ascending  column  of  mixed  gases  will  cause  that  por- 
tion to  move  at  a  less  velocity  than  the  central  part,  and  that  even 
currents  of  the  nature  of  eddies  will  be  developed.  It  will  thus 
happen  that,  while  the  central  portion  of  the  ascending  column  of 
gaseous  mixture  issues  at  a  velocity  much  greater  than  that  at  which 
the  material  can  burn  downwards,  and  thus  is  quite  free  from  any 
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danger  of  retreating,  the  marginal  portions  of  the  column  or  jet  of 
gas  will  be  escaping  at  a  rate  so  much  less  that  the  velocity  of  their 
combustion  downwards  will  exceed  that  of  their  upward  motion, 
and  retreat  of  the  flame  will  ensue. 

It  is  well  known  that,  to  secure  a  jet  of  water  or  of  any  other 
fluid  whose  particles  shall  move  with  equal  velocities  in  all  parts, 
and  thus  avoid  currents  and  eddies,  it  is  only  necessary  to  make  the 
orifice  of  efflux  an  aperture  in  a  thin  wall.  In  following  out  this 
idea,  the  author  made  a  burner  of  a  bore,  rather  large  compared 
with  its  height,  and  then  drew  in  its  upper  edge  into  the  form  of  an 
open  ended  thimble,  so  contracting  the  orifice  of  escape  to  about 
two-thirds  of  the  area  of  the  tube,  and  rendering  this  orifice  practi- 
cally an  opening  in  a  thin  horizontal  wTall  or  plate.  The  results  of 
this  modification  far  surpassed  his  anticipations. 

A  burner  thus  constructed  gives  a  perfectly  non-luminous  flame 
with  gas  pressures  varying  between  one  and  a  half  inch  and  one- 
tenth  of  an  inch  of  water,  and  with  the  lowest  of  these  pressures 
cannot  be  made  to  retreat  by  the  most  violent  handling  in  the  way 
of  sudden  movement  or  waving  about  in  the  air,  even  when  this 
violence  is  carried  to  the  extent  of  extinguishing  the  flame  alto- 
gether. Under  like  conditions  of  pressure,  a  burner  of  the  or- 
dinary construction  is  made  to  retreat  by  a  slight  draft  of  air  or  a 
very  moderate  amount  of  motion. 

Syrupus  Ferri  Protochloridi.  H.  W.  Jones.  (Pharm.  Joum., 
3rd  series,  vi.,  761.)  As  protochloride  of  iron  is  coming  more  into 
general  use,  the  writer  made  some  experiments  to  find  out  the  best 
method  of  combining  it.  He  recommends  a  syrup  prepared  in  the 
following  way  : — 

Moderately  diluted  hydrochloric  acid  is  saturated  with  metallic 
iron,  and  the  strength  of  the  filtered  solution  estimated  by  potassium 
chromate,  after  reduction  with  zinc  and  hydrochloric  acid  in  the 
usual  way.  The  strong  solution  is  then  diluted  with  a  mixture  of 
four  parts  of  syrup  and  one  part  of  triple  orange-flower  water;  so 
that  each  fluid  dram  contains  one  grain  of  the  salt. 

After  standing  for  a  month,  the  syrup  exhibits  no  change,  and  is 
as  bright  as  when  first  made.  Since  the  anhydrous  chloride,  as  met 
with  in  commerce,  is  partially  decomposed,  and  as  the  crystals  of 
hydrated  ferrous  chloride  are  deliquescent  and  rapidly  oxidize  in  the 
air,  the  advantage  of  using  a  solution  of  the  recently  formed  salt  is 
obvious. 

The  orange  flavour  masks  the  iron  taste  and  renders  the  syrup  an 
agreeable  preparation. 
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Note  on  Phosphide  of  Zinc.  M.  A.  Vigier.  (U  Union  Pharma- 
audiqiie,  xvii.,  41.)  An  investigation  carried  out  by  the  author  in 
conjunction  with  Dr.  Curie  led  him  to  the  conclusion  that  phosphide 
of  zinc  was  destined  to  replace  all  other  preparations  of  phosphorus. 
He  described  it  as  possessing  the  property  of  decomposing  in  the 
stomach  and  giving  rise  to  chloride  of  zinc,  hypophosphite  of  zinc 
(in  an  offensive  proportion),  and  phosphoretted  hydrogen  (PH3), 
which  exercised  an  action  identical  with  that  of  phosphorus  dis- 
solved in  oil. 

From  experiments  it  appeared  that  zinc  phosphide  is  toxic  to  the 
extent  of  only  half  the  phosphorus  it  contains.  Thus,  whilst  it  re- 
quired only  seven  or  eight  milligrams  of  phosphorus  dissolved  in  oil 
to  kill  a  rabbit  of  three  kilograms,  the  same  result  was  only  attained 
by  the  use  of  six  centigrams  of  phosphide,  containing  15  milligrams 
of  phosphorus.  That  phosphide  of  zinc  containing,  as  indicated 
by  its  formula  (P  Zn3),  one-fourth  of  its  weight  of  phosphorus, 
should  act  toxically,  as  though  it  contained  only  one- eighth,  is  ex- 
plained by  the  formation  of  hypophosphite  of  zinc  in  the  intestines, 
a  fact  that  M.  Vigier  has  demonstrated. 

M.  Vigier  has  recently  again  brought  the  subject  before  the  Soeiete 
de  Therapeutique,  calling  attention  to  the  importance  of  using  a  pure 
phosphide.  He  recommends  pharmacists  to  accept  the  phosphide  of 
zinc  only  in  the  form  of  a  very  fine  powder,  resembling  iron  reduced 
by  hydrogen,  easily  soluble  in  hydrochloric  acid  with  an  abundant 
disengagement  of  phosphoretted  hydrogen.  Manufacturers  he  urges 
to  use  only  pure  zinc,  and  during  the  operation  to  keep  it  free  from 
access  of  air,  as  indicated  in  his  paper  in  the  Annates  de  Chimie  et  de 
Physique,  1867,  xi.,  401.  In  examining  several  samples  manufac- 
tured in  Paris,  he  has  found  them  defective,  and  one  parcel  from 
Darmstadt  contained  a  moiety  of  oxide  of  zinc,  a  result  he  attributes 
to  its  having  been  prepared  in  contact  with  air. 

M.  Vigier  a  id  Dr.  Curie  propose  the  following  formulas  :  — 

Pills  of  Phosphide  of  Zinc. 

Phosphide  of  Zinc,  in  fine  powder    .         0*80  grams. 
Liquorice  Powder       ....         0*30       ,, 
Gum  Syrup     ' 0-90      „ 

For  100  pills,  silvered. 

Each  pill  will  contain  theoretically  two  milligrams  of  phosphorus, 
or  one  milligram  of  active  phosphorus.  Such  pills  can  be  taken  with- 
out other  inconvenience  than  alliaceous  eructations.  Two  to  four  are 
usually  administered  daily. 
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Phosphide  of  Zinc  Powder. 

Phosphide  of  Zinc,  in  fine  powder     .        0-40  grams. 
Starch  Powder 5-00       ,, 

For  fifty  equal  packets,  each  of  which  will  contain  one  milligram 
of  active  phosphorus. 

The  Employment  of  Phosphates  in  Medicine.  M.  C.  Jehl.  (Bull, 
de  la  Soc.  de  Pharmacie  de  Bordeaux,  xvi.,  44;  Pharm.  Journ.,  3rd 
series,  vi.,  881.)  The  important  part  played  by  phosphorus  in  the 
animal  economy  has  induced  search  for  various  methods  by  which  it 
can  be  rapidly  diffused  through  the  organism  in  cases  where  a  suffi- 
cient quantity  is  not  supplied  by  the  ordinary  food. 

Among  its  compounds  the  French  Codex  mentions  the — 

Tribasic  phosphate  of  lime. 

Ferrous  phosphate. 

Phosphate  of  soda. 

Citro-ammonical  pyrophosphate  of  iron. 

Pyrophosphate  of  soda. 

The  German  Pharmacopoeia  replaces  the  basic  phosphate  of  lime 
by  the  neutral  phosphate  with  two  equivalents  of  lime,  and  adds — 

Pyrophosphates  of  iron  and  soda. 

The  non-official  phosphated  preparations  are  more  numerous. 
Amongst  the  more  usual  are — 

Acid  phosphate  of  lime. 
Pyrophosphate  of  lime  and  magnesia. 
Hypophosphites  of  lime  and  soda. 

This  list  has  recently  been  increased  by  preparations  designed 
under  the  names  of — 

Lactophosphates  \ 

Chlorhydrophosphates     \    of  lime  or  iron. 
Citrophosphates  ) 

The  phosphates  of  lime  and  iron  are  insoluble  in  water,  and  con- 
sequently attempts  have  been  made  to  render  them  soluble,  fre- 
quently losing  sight  of  the  fact  that  the  gastric  juice  is  able  to  effect 
this,  with  an  exception  perhaps  in  the  case  of  the  calcined  phosphates. 

Persoz,  professor  of  chemistry  at  Strassburg,  was  the  first  to  indi- 
cate the  employment  of  pyrophosphate  of  iron  and  soda,  which  was 
afterwards  specialized  by  Leras  under  the  form  of  a  solution.  It 
may  be  remarked  in  passing,  that  this  mania  for  specialization  leads 
to  the  moral  and  intellectual  ruin  of  pharmacy. 
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The  hypophospliite  of  lime,  introduced  into  therapeutics  by  Dr. 
Churchill,  is  now  much  neglected.  This  salt  is  soluble  in  water  and 
unalterable  in  the  air.  It  can  be  administered  in  powder  or  in 
syrup. 

As  a  general  rule,  all  the  phosphates  are  soluble  in  dilute  acids. 
This  fact  suggested  to  Dusart  the  idea  of  preparing  a  syrup  of  phos- 
phate of  lime  with  lactic  acid,  which  he  called  syrup  of  lactophos- 
phate  of  lime.  It  is  not,  however,  a  simple  physical  solution,  but  a 
chemical  solution. 

When  phosphate  of  lime  is  treated  with  dilute  hydrochloric  acid, 
a  liquid  is  obtained  composed  of  acid  phosphate  of  lime  and  chloride 
of  calcium.  In  treating  with  lactic  acid  a  solution  is  obtained  of 
acid  phosphate  and  lactate  of  lime.  These  two  salts  are  in  solution 
separately,  and  it  is  easy  to  reproduce  identically  these  two  solutions 
by  a  simple  mixture  of  the  salts.  In  fact,  if  either  a  lactic  or  hydro- 
chloric solution  of  phosphate  of  lime  be  neutralized  with  caustic  pot- 
ash or  soda,  a  precipitate  of  dicalcic  phosphate  is  formed,whilst  the 
supernatant  liquid  contains  chloride. or  lactate  of  lime,  oxalate  of 
ammonia  causing  an  abundant  calcareous  precipitate. 

Ferrous  phosphate  is  no  exception  to  the  rule  ;  treated  with  dilute 
acid  it  dissolves,  and  the  solution — which  is  called  lactophosphate  of 
iron — is  a  mixture  of  lactate  of  iron  and  acid  phosphate  of  iron.  The 
gelatinous  phosphate  of  iron  is,  in  fact,  soluble  in  phosphoric  acid. 

The  improper  names  of  chlorhydrophosphates,  lactophosphates, 
and  citrophosphates,  therefore,  have  been  applied,  not  to  definite 
componnds,  but  to  mixtures  of  salts  previously  known  and  investi- 
gated. 

M.  Falieres,  a  pharmacist  at  Lilbourne,  has  stated  in  a  recent 
article  entitled  "  Pharmacologic  du  phosphate  de  chaux,"  that  after 
having  found  that  the  most  hydrated  phosphate  of  lime  dis- 
solved the  best  in  acid  liquors, — the  most  soluble  being  the  freshly 
precipitated  gelatinous  phosphate,  and  the  least  the  calcined  phos- 
phate,— he  modified  the  formula  in  such  a  manner  that  he  obtained 
a  tricalcic  phosphate  which  dried  rapidly  at  the  ordinary  tempera- 
ture, crushed  easily  between  the  fingers,  and  yielded  an  impalpable 
powder  retaining  25  per  cent,  of  hydration.  The  solubility  of  this 
phosphate  is  nearly  the  same  as  that  of  the  gelatinous  precipitate  ; 
V25  parts  (equal  to  one  part  of  anhydrous  phosphate)  dissolving 
in  145  parts  of  hydrochloric  acid  (sp.  gr.  1'17),  the  gelatinous  re- 
quiring 141  parts. 

According  to  the  same  author;  the  dicalcic  or  neutral  phosphate 
presents  marked  advantages  over  the  basic  salt  for  therapeutic  pur- 

A   A 
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poses.  This  salt  is  official  in  the  German  Pharmacopoeia.  Obtained 
by  double  decomposition  it  appears  as  a  very  white  crystalline  pow- 
der, containing,  when  dried  at  the  ordinary  temperature,  26  per 
cent,  of  water  of  hydration.  In  these  conditions  this  salt  is  more 
soluble  than  the  basic. 

1  part  dissolves  in  0*65  parts  H  CI. 

1       „  „        1-05     „      Lactic  Acid. 

1       „  ,,         1-25     „      Citric  Acid. 

Commercial  preparations  do  not  correspond  to  this  degree  of 
solubility,  they  being  dried  in  a  stove  at  too  elevated  a  temperature. 

The  basic  phosphate  dissolving  in  acid  liquors,  the  gastric  juice, 
for  instance,  diminishes  their  acidity  ;  the  neutral  phosphate,  on  the 
contrary,  dissolves  without  modifying  their  acidity;  this  can  be 
proved  by  estimating  the  free  acid  in  the  two  solutions  with  a 
titrated  alkaline  solution. 

The  pulverulent  or  pasty  lactophosphate  should  be  banished  from 
therapeutics.  It  is  generally  either  partially  or  entirely  insoluble, 
and  the  phosphate  of  lime  it  contains  is  an  extremely  variable 
quantity.  The  following  formula  yields  a  syrup  containing  an  ex- 
actly definite  quantity  of  phosphate  : — 

Syrup  of  LactoplwspJiate  of  Lime. 


Basic  Phosphate  of  Lime  (Falieres) 
Concentrated  Lactic  Acid 
Distilled  Water 

White  Sugar     .... 
Alcoholate  of  Lemon  (Codex)    . 


13-30  grams. 

24-00  „ 
300-00  „ 
625-00      „ 

15-00      „ 


20  grams  of  this  syrup  contain  the  elements  of  0"20  gram  of  an- 
hydrous tricalcic  phosphate. 

With  neutral  phosphate  15  grams  of  lactic  acid,  instead  of  24,  are 
required. 

Solution  of  chlorhydrophosphate  of  lime  (liqueur  de  Coire)  can  be 
prepared  instantaneously  according  to  the  following  formula : — 

Basic  Phosphate  of  Lime  (Falieres)  .  26*50  grams. 

Hydrochloric  Acid  (sp.  gr.  1-17)          .  30-00     „ 

Distilled  Water 945-00     „ 

Dissolve. 

20  grams  of  this  solution  contain  0*40  gram  of  anhydrous  phos- 
phate. 

The  following  formulas  represent  the  so-called  syrups  of  lacto- 
phosphate of  iron  and  lactophcsphate  of  iron  and  lime  : — 
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Syrup  of  Lactophosphate  of  Iron. 

1. 

Ferrous  Sulphate 50  grams. 

Distilled  Water 750      „ 

Dissolve  and  filter. 

2. 

Crystallized  Phosphate  of  Soda    .         .       150      ,, 

Distilled  Water 750      „ 

Dissolve  and  filter. 

Unite  the  two  solutions  and  wash,  the  precipitate  on  a  filter  with 
distilled  water  until  all  the  sulphate  of  soda  is  removed.  Place  the 
gelatinous  precipitate  in  a  capsule  with — 

Concentrated  Lactic  Acid     ...        60  grams. 
Agitate,  and  leave  the  solution  to  clear,  then  dilute  with  sufficient 
distilled  water  to  bring  the  quantity  up  to  1882  grams.     Add — 

Sugar 3586  grams. 

Make  a  syrup,  which  can  be  flavoured  with — 

Alcoholate  of  Lemon  (Codex)         .         .        50  grams. 

20  grams  of  this  syrup  contain  O10  gram  of  dry  ferrous  phos- 
phate. 

Syrup  of  Lactophosphate  of  Iron  and  Lime. 

Solution  1. 
Ferrous  Sulphate  (pure)   .        .         .  9*25  grams. 

Distilled  Water  ....       150-00      „ 

Dissolve. 

Crystallized  Phosphate  of  Soda        .        27-00      „ 
Distilled  Water  .         .         .         .       150-00      „ 

Dissolve. 

Unite  the  two  solutions ;  wash  the  precipitate  on  a  filter ;  and  let 
it  drain  until  it  weighs  only  100  grams.     Then  dissolve  it  in — 
Concentrated  Lactic  Acid     .         .        .         11  grams. 

Next  take — 

Solution  2. 
Tricalcic  Phosphate  (Falieres)  .         13-30  grams. 

Concentrated  Lactic  Acid  .        .         24-00      „ 

Distilled  Water         ....       100*00       „ 
Dissolve. 

Unite  solutions  one  and  two,  and  complete  with  sufficient  distilled 
water  to  bring  it  to  a  total  weight  of  388  grams.     Filter  and  add — 

Sugar 625  grams. 

Alcoholate  of  Lemon     ....        15      ,, 
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20  grams  of  this  syrup  contain  0*20  gram  of  anhydrous  phosphate 
of  lime  and  010  of  ferrous  phosphate. 

It  is  now  generally  admitted  that  the  acidity  of  gastric  juice 
is  due  to  hydrochloric  acid,  and  as  it  is  desirable  to  obtain  phos- 
phated  compounds  approaching  as  nearly  as  possible  to  the  com- 
pounds believed  to  be  formed  in  the  liquids  of  the  system,  it  is  more 
advantageous  to  make  these  preparations  with  hydrochloric  acid. 
Independently  of  their  assimilation,  which  is  at  least  equal  to  that 
of  lactic  solutions,  they  are  superior  in  stability. 

The  following  is  a  formula  for — 

Syrup  of  the  Chlorhydrophosphates  of  Iron  and  Lime. 


Ferrous  Sulphate  (pure)    . 
Phosphate  of  Soda    . 
Distilled  Water 
Hydrochloric  Acid  (sp.  gr.  1-124) 


Tribasic  Phosphate  (Falieres)   . 

Distilled  Water 

Hydrochloric  Acid  (sp.  gr.  1-124) 


Filtered  Liquor 
White  Sugar 
Alcoholate  of  Lemon 
Mix.     Make  a  syrup. 


18-50  grams. 
54-00      „ 
q.  s. 
20-00      „ 


40-00 
q.  s. 
55-00 

1450 

2500 

•50 


The  ferrous  sulphate  and  sodium  phosphate  are  dissolved  in 
sweetened  distilled  water.  The  solutions  are  filtered.  The  bluish 
ivhite  precipitate  of  ferrous  phosphate  is  washed  with  sugared  dis- 
tilled water,  then  dissolved  in  the  hydrochloric  acid.  The  phosphate 
of  lime,  rubbed  up  with  water,  dissolves  rapidly  in  the  acid.  The 
united  solutions  are  diluted  to  a  total  weight  of  1450  grams,  in 
which  the  sugar  is  dissolved  in  a  porcelain  capsule  with  the  heat  of 
a  water  bath.  When  the  solution  is  completed  the  syrup  is  filtered 
through  paper  and  the  alcoholate  of  lemon  added. 

This  syrup  contains  0*12  per  cent,  of  metallic  iron  and  1  per  cent, 
of  dry  phosphate  of  lime,  held  in  solution  by  0"50  per  cent,  of 
hydrochloric  anhydride  (H  CI).     The  syrup  has  an  agreeable  taste. 

Tests  for  the  Parity  of  Castor  Oil.  Dr.  H.  Hager.  (Pharm. 
Gentralhalle,  1876,  80.)  Castor  oil  is  nearly  insoluble  in  petroleum 
ether  and  benzol,  to  either  of  which  it  does  not  yield  more  than  -^h 
of  its  volume  at  ordinary  temperatures.  These  hydrocarbons,  how- 
ever, are  by  no  means  insoluble  in  castor  oil.  If  one  volume  of 
castor  oil  be  well  agitated  with  two  volumes  of  petroleum  ether  or 
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benzol,  a  mixture  is  obtained,  which,  after  several  hours'  standing, 
separates  into  two  layers,  the  lower  of  which  is  the  castor  oil  con- 
taining at  least  half  a  volume  of  the  hydrocarbon  dissolved  in  it. 
At  16°  0.  the  lower  stratum  was  found  to  measure  T6,  and  at  10°  C. 
1'75  volumes.  If  it  measures  not  less  than  1*5  volumes,  the  castor 
oil  may  be  considered  as  pure.  The  presence  of  ten  per  cent,  of  a 
foreign  fatty  oil  in  the  castor  oil  would  reduce  the  lower  stratum  to 
about  1  to  1*2  volumes;  while  the  presence  of  twenty-five  per  cent, 
of  the  adulterant  would  bring  it  down  to  about  0*4  volume.  A 
still  larger  proportion  of  the  adulterant  would  cause  the  castor  oil 
to  be  entirely  soluble  in  the  hydrocarbon.  As  the  volume  of  the 
lower  stratum  varies,  not  merely  with  the  quantity,  but  also  with 
the  nature  of  the  foreign  oil,  this  test,  though  quite  reliable  as  a 
qualitative  one,  does  not  afford  any  exact  indication  of  the  amount 
of  adulteration. 

The  statement  of  the  Pharmacopoea  Germanica,  that  castor  oil  is 
soluble  in  alcohol  of  90  per  cent,  in  all  proportions,  is  erroneous,  as 
one  volume  of  the  oil  requires  from  three  to  four  and  a  half  volumes 
of  alcohol  of  that  strength  to  form  a  perfect  solution  at  15  to  18°C. 
It  is  therefore  more  correct  to  say  that  castor  oil  should  be  quite 
soluble  in  five  volumes  of  alcohol  of  90  per  cent,  at  ordinary  tem- 
peratures. An  adulteration  with  other  fatty  oils  is  readily  detected 
in  this  way,  for  castor  oil  thus  adulterated  does  not  form  a  clear 
solution  with  even  ten  to  twenty  volumes  of  this  solvent. 

If  by  either  of  the  tests  named  the  presence  of  a  foreign  oil  has 
been  proved,  its  quantity  may  be  estimated  in  the  following  manner: 
The  sample  of  castor  oil  is  agitated  in  a  graduated  test  tube,  with 
two  volumes  of  alcohol  of  90  per  cent.,  at  a  temperature  of  25°  to  30° 
O. ;  after  cooling  and  standing  for  several  hours,  the  mixture  sepa- 
rates into  three  layers,  the  lowest  of  which  is  the  adulterant. 
Though  castor  oil  is  the  heaviest  of  the  fatty  oils,  it  does  not  in  this 
case  form  the  lowest  strata m,  as  it  takes  up  a  certain  proportion  of 
alcohol  and  is  thus  rendered  specifically  lighter  than  the  adulterant. 
This  process,  however,  can  only  be  applied  for  the  quantitative  esti- 
mation and  not  for  the  detection  of  a  foreign  oil,  as  the  purest 
castor  oil,  when  treated  in  this  manner,  may  yield  three  strata,  of 
which  the  lowest  is  mainly  stearin,  the  next  olein,  and  the  top  one 
a  solution  of  castor  oil  in  alcohol. 

Syrupus  Arseniatis  Ferrosus.  H.  P.  Mad  sen.  (Ny  Pharm. 
Titl.,  1875,  295 ;  Amer.  Journ.  Pharm.,  535.)  If  a  solution  of  fer- 
rous sulphate  is  added  to  one  of  sodic  arseniate,  a  white  precipitate 
of  ferrous  arseniate  is  formed,  which  soon,  however,   turns  dirty 


358  YEAR-BOOK    OP    PHARMACY. 

grey,  and  is  transformed  into  basic  ferric  arseniate  ;  when  dry,  the 
colour  is  greyish  green. 

The  writer  found  that  a  solution  is  easily  effected  if  citric  acid  be 
added  to  the  solution  of  sodic  arseniate  before  adding  ferrous  sul- 
phate. He  proposes  the  following  formula  for  the  syrup,  taking  the 
solution  of  sodic  arseniate  of  Pharm.  Danica  as  basis  =  (1  part  of 
the  solution  in  500  parts  of  water  equal  to  036  arsenic  acid). 

1. 

|jb     Solution.  Sod.  Arseniatis  .         .         .    45-00  grams. 

Acid.  Citric 0-05       „ 

Dissolve. 

2. 

Ferri.  Protosulph 0-09 

Aquae  Dest 5'00      ,, 

Dissolve. 

Add  2  to  1  and  afterwards, — 

Syrup.  Sacchari         ....  450-00       ,, 
M. 

10  grams  contain  1  mgrm.  ferrous  arseniate. 

Glycerin  as  an  Excipient  for  Pill  Masses.  L.  Emanuel. 
(Amer.  Journ.  Pharm.,  May,  1876.)  As  an  excipient  for  pill  masses, 
glycerin  has  been  recommended  in  combination  with  starch  or  tra- 
gacanth  for  pills  generally,  and  without  any  combinations  for  pills 
of  quinia,  and  other  chemicals.  The  latter  was  suggested  by  Dr. 
T.  E.  'Jenkins  in  the  American  Journal  of  Pharmacy  y  1869,  119. 
However,  little  or  nothing  has  been  said  of  its  advantageous  use  as 
an  excipient  for  pills  generally.  The  writer  has  for  a  long  time 
used  it  for  pill  masses  generally,  and  strongly  recommends  its  more 
extensive  application.  Syrup  of  acacia  is  most  frequently  used, 
over  which  glycerin  has  two  important  advantages.  Pills  made 
with  syrup  of  acacia  are  all  larger,  and,  if  kept  for  a  while,  become 
very  hard,  while  those  made  with  glycerin  never  become  perfectly 
hard,  although  they  are  firm  and  retain  their  shape,  and  when  held 
between  the  fingers  for  a  while  and  worked,  they  become  very 
pliable.  The  amount  of  syrup  of  acacia  necessary  is  invariably 
larger  than  that  of  glycerin,  as  will  be  seen  by  the  following  for- 
mulas ;  though  trifling  in  some,  the  difference  is  sufficient  to  show 
that  more  syrup  is  required  : — 

p,    Acid.  Tannici gr.  xvj. 

Glycerini gtt.  iij. 

(or  Syrup.  Acacise gtt.  iv.) 

M.  ft.  pil.,  No.  viii. 
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J*>    Pulv.  Opii. 

Pulv.  Camphorae 
Acid.  Tannici     . 
Glycerini   . 
(or  Syrup.  Acaciae 
M.  ft.  pil.,  No.  x. 

ijk     Acid.  Tannici     . 
Pulv.  Opii . 
Glycerini    . 
(or  Syrup.  Acacias 
M.  ft  pil.,  No.  v. 

p,    Pulv.  Opii . 

Pulv.  Plumbi  Acet. 
Glycerini    . 
(or  Syrup.  Acacias 
M.  ft.  pil.,  No.  xvi. 


gr.  v. 

gr.  x. 

gr.  xxv. 

gtt.  v. 

gtt.  X.) 


gr.  xv. 
gr.  iij. 
gtt.  ij. 
gtt.  v.) 


gr.  viij. 

gr.  xl. 

gtt.  j. 
gtt.  ij.) 


p,    Aloes  Socot., 

Ferri  Sulph.  Exsic aa  gr.  xij. 

Glycerini  (containing  10  per  cent,  of  Alco- 
hol)       gtt.  ij. 

(or  Syrup.  Acacia? gtt.  vj.) 

If  glycerin  alone  is  used  with  these  substances,  the  mass  will  be 
apparently  adhesive,  but  upon  rolling,  it  will  crumble,  and  cannot 
be  formed  into  pills  ;  this  difficulty  is  overcome  by  the  small  quan- 
tity of  alcohol. 


fc 


The  quantity  of  glycerin  in  this  formula  seems  insufficient,  but 
upon  working  with  considerable  pressure,  it  will  be  found  to  be  just 
enough  to  form  a  very  good  mass. 


Quiniae  Sulph.     . 

.   gr.  xxiv. 

Ext.  Colocynth.  Co.    . 

.  gr.  xviij. 

Pulv.  Capsici 

.      gr.  xij. 

Glycerini     . 

.     gtt.  xij. 

(or  Syrup.  Acaciae 

.   gtt.  xij.) 

Quiniae  Sulph.    . 
Pulv.  Capsici 
Glycerini    . 
(or  Syrup.  Acaciae 


gr.  xxiv. 
gr.  xviij. 

gtt.  xij. 
gtt.  xij.) 


The  quantity  of  glycerin  required  in  this  one  seems  quite  large 
when  compared  with  the  one  just  before  it,  which  is  due  to  the 
absence  of  an  adhesive  substance ;  for  if  two  grains  of  powdered 
a  cacia  be  added,  only  eight  drops  are  required . 


360 


YEAR-BOOK   OP   PHARMACY. 


Quinize  Sulph.     . 

.     gr.  xxx. 

Ferri.  Sulph.  Exsic     . 

gr.  xv. 

Strychniae  Sulph. 

gr.  j. 

Glycerini     .... 

.      gtt.  xij. 

(or  Syrup.  Acaciae 

.      gtt.  XV.) 

First  rub  the  sulph.  strychniae  with  a  drop  of  water,  add  the 
other  ingredients,  and  mix  the  whole  thoroughly  together ;  then 
add  the  glycerin,  and  triturate  briskly  until  an  even  mass  is  formed, 
which  divide  into  pills  as  quickly  as  possible.  When  done  slowly, 
the  mass  becomes  very  brittle,  and  cannot  be  rolled  out.  In  the 
above  formula  the  author  first  noticed  the  great  advantage  of  know- 
ing the  exact  quantity  of  this  excipient  for  forming  a  mass,  for 
which  purpose  eighteen  drops  may  be  added  on  a  slow  operation. 

Tinctura  Rhamni   Frangulae.     (Pharm,  Centralhalle,  1876,  28.) 

P>      Corticis  Khamni  Frangulae     ....     100*0 

Aquae  Fontanaa q.  s. 

Coque,  Colatura  ponderis        .         .         .        .   gr.  600 
Evaporet  donee  gr.  100  remanserint,  quibus  adniisce 

Spiritus  Tenuioris    .         ...         .         .         .80-0 

Dose  :  Two  teaspoonfuls  at  bedtime. 

Liqour  Chloralo-Camphoratus.  (Joum.  cle  Pharm.  et  cle  Chim., 
xxii.,  296.)  This  new  remedy,  which  is  frequently  applied  in  the 
place  of  camphorated  oil,  is  prepared  by  mixing  finely  powdered 
camphor  with  an  equal  weight  of  chloral  hydrate.  The  resulting 
colourless  thick  liquid  is  not  a  chemical  combination,  as  it  is  sepa- 
rated into  its  component  parts  by  the  addition  of  water.  A  similar 
preparation  may  be  obtained  from  one  part  of  camphor  and  two 
parts  of  chloral  hydrate ;  or  from  three  parts  of  the  former  and  two 
parts  of  the  latter.  It  forms  clear  mixtures  with  oil  of  turpentine, 
chloroform,  and  benzol,  but  not  with  liquor  ammoniae.  Applied  to 
the  skin  it  produces  irritation.  Its  external  application  is  recom- 
mended for  rheumatism  and  toothache.  The  inhalation  of  its  vapour 
is  stated  to  be  beneficial  to  patients  suffering  from  pulmonary  con- 
sumption. 

Solution  of  Hydrobr  ornate  of  Quinia  for  Hypodermic  Injections 
W.  S.  Thompson.  (Aiuer.  Joum.  Pharm.,  1875,  293.)  The 
writer  recommends 'the  following  formula: — 

p,     Quinia  Sulphate  ....  96  grains. 

Distilled  Water, 
Diluted  Sulphuric  Acid, 
Water  of  Ammonia,  and 
Hydrobromic  Acid,— of  each  a  sufficient  quantity. 
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Dissolve  the  quinia  sulphate  in  four  fluid  ounces  of  distilled 
water,  with  sufficient  diluted  sulphuric  acid.  Mix  150  minims  of 
water  of  ammonia  with  four  fluid  ounces  of  distilled  water  ;  add  to 
the  solution  of  quinia,  constantly  stirring,  and  transfer  the  whole 
to  a  muslin  filter.  The  solution  of  ammonium  sulphate,  which 
passes  through  the  filter,  should  be  tested,  and  if  the  presence  of 
quinia  is  indicated,  add  a  little  more  water  of  ammonia  to  the  whole 
of  the  solution,  and  return  it  to  the  filter. 

After  the  quinia  is  drained,  wash  it  with  distilled  water ;  transfer 
the  moist  magma  to  a  tared  capsule,  and  add,  gradually,  just  suffi- 
cient hydrobromic  acid  to  dissolve  it.  Evaporate  the  solution  thus 
obtained  on  a  water  bath  until  it  is  reduced  to  a  transparent  mass, 
the  weight  of  the  quinia  hydrobromate  is  thus  ascertained,  while,  at 
the  same  time,  any  excess  of  hydrobromic  acid  is  driven  off. 

Lastly,  dissolve  the  mass  in  a  sufficient  quantity  of  distilled 
water,  so  that  each  fluid  dram  shall  contain  twelve  grains.  The 
resulting  solution  will  measure  about  one  fluid  ounce. 

Iodized  Cotton  Wool.  C.  Mehu.  (Pharm.  Zeitschr.  filr  Bussland, 
1875,  21,  from  Journ.  de  Pharm.  et  de  Chim.)  Finely  powdered 
iodine  (5  to  10  per  cent.)  is  strewed  upon  loose  cotton  wool  in  such 
a  manner  that  the  glass  jar  in  which  this  operation  is  performed 
contains  alternate  layers  of  cotton  wool  and  iodine.  The  mixture 
is  gently  heated  in  the  open  jar  on  a  water  bath,  to  expel  the  air; 
when  this  is  accomplished,  the  jar  is  closed  and  the  application  of 
heat  continued  for  about  two  hours,  during  which  the  iodine  vapour 
thoroughly  penetrates  the  cotton  wool,  imparting  to  it  a  uniform 
yellow  colour. 

Iodized  cotton  wool  prepared  by  immersing  the  wool  in  a  solution 
of  iodine  in  ether  or  carbon  bisulphide  retains  only  traces,  and  no 
definite  proportion  of  iodine  ;  the  greater  part  of  the  latter  is  vola- 
tilized along  with  the  solvent.  For  this  reason  the  above  process 
appears  preferable. 

Fuchsine  in  Wine.  (Chemist  and  Druggist,  1875,  272.)  According 
to  a  French  journal,  many  wines  are  now  coloured  with  fuchsine,  a 
substance  the  poisonous  character  of  which  has  long  been  recognised. 

To  detect  this  fraud  put  50  grams  of  the  suspected  wine  in  a 
white  glass  vial  capable  of  holding  about  four  ounces.  Treat  this 
first  with  10  grams  of  sub-acetate  of  lead,  and  afterwards  with 
20  grams  of  amylic  alcohol.  Shake  the  mixture  briskly,  and  let 
the  amylic  alcohol  separate.  If  it  remain  uncoloured  that  proves 
that  fuchsine  has  not  been  employed  ;  but  if  it  presents  a  red  tint 
the  addition  of  fuchsine  is  thereby  demonstrated. 
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The  rationale  of  this  test  is  this  : — The  colouring  matter  of  wine 
is  precipitable  by  a  lead  salt,  while  f  uchsine  is  not.  But  amylic 
alcohol  will  dissolve  both  if  they  are  free.  It  will  not,  however, 
touch  cenoline  when  combined  with  lead,  although  it  still  retains 
the  power  of  extracting  fuchsine  from  the  same  liquid., 

Quantitative  Estimation  of  Volatile  Oil  in  Plants.  0.  Osse. 
(Archiv  der  Pharm.,  1875,  vii.,  122  ;  Chemist  and  Druggist,  1875, 
347.)  The  general  method  recommended  by  the  author  is  to  treat 
5  grams  of  the  finely  powdered  substance  with  25  c.c.  of  petroleum 
ether  (boiling  point  not  above  40°  C),  agitate  for  one  hour,  let  it 
stand,  then  withdraw  1  c.c.  of  the  fluid  by  a  pipette,  expose  this  in 
a  tared  beaker  in  a  current  of  air  until  the  smell  of  the  ether  is  no 
longer  perceived,  and  weigh;  expel  the  volatile  oil  at  110°  C,  and 
again  weigh.  The  difference  of  the  two  weighings  indicates  the 
quantity  of  volatile  oil. 

Five  grams  of  powdered  savin  leaves  treated  with  25  c.c.  of 
petroleum  ether  left,  on  evaporation  of  1  c.c.  of  the  liquid,  a  residue 
weighing  0*0265  gram.  After  heating  to  HO9  C.  this  weighed  only 
0*0175  gram — difference,  0*009.  The  total  weight  of  volatile  oil  was 
therefore  25  x  0*009  =  0*225  gram,  or  4*5  per  cent.  The  residue, 
0*0175  was  fatty  oil  and  resin — 8*75  per  cent. 

In  those  cases  where  the  volatile  oil  is  accompanied  by  much 
fixed  oil  a  correction  must  be  made,  because  a  trifling  increase  in 
weight  occurs  on  warming  in  the  air.  For  not  dried  fatty  oil  a  near 
approach  to  the  truth  may  be  made  by  deducting  0*09  per  cent, 
from  the  weight  found,  and  adding  toifrthe  weight  of  the  volatile  oil. 

By  this  method  the  appended  results  were  obtained  from  the 
parts  of  plants  mentioned: — 


Buchu  Leaves  . 
Bay  Berries 
Cascarilla  Bark 
Star  Anise 
Cloves 

Sweet  Flag-root 
Worm  Seeds    . 


Volatile  Oil       R 
per  cent. 

1-75      . 

3sin  or  Fatty  Oil 
per  cent. 

2-25     * 

13-25      . 

25- 

25 

4-5 

13- 

135 

24-75      . 

1-75 

3-9 

•75 

2-25      . 

3- 

Artificial  Carlsbad  Salts.  M.  Uloth.  (Neues  Jahrbuch  fur 
Pharm.,  xxxix.,  5.)  The  author  has  analysed  many  samples  of 
genuine  and  artificial  Carlsbad  salts,  and  found  them  to  vary  very 
considerably  in  their  composition.  He  has  rarely  met  with  samples 
containing  the  three  constituents  (sulphate,  carbonate,  and  chloride 
of  sodium)  in  the  same  relative  proportions  in  which  they  occur  in 
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the  Carlsbad  springs.  He  therefore  prefers  a  carefully  made  artificial 
preparation  to  the  expensive  and  variably  composed  original  salts, 
and  recommends  the  following  proportions  as  corresponding  exactly 
with  the  analysis  of  the  Carlsbad  Sprudel : — 

Crystallized  Sodium  Sulphate      .         .  50-56  parts. 

„  '    ,,       Carbonate   .         .  36*44       ,, 

Sodium  Chloride  ....  13-00       „ 

Mix. 

Iodoform  Pencils.     {Chemist  and  Druggist,  1875,  346.) 

Iodoform  in  fine  powder     .         .         .10  grams. 
Powdered  Gum  Arabic         .         .         .  0*5     ,, 
Mucilage      .         .         .         .         .          .   q.  s. 

Divide  into  10  equal  cylinders,  4  cm.  long  ;  dry  in  the  air. 
These  pencils  are  hard,  resisting,  and  capable  of  being  divided 
into  pieces  of  any  length;  they  should  be  preserved  from  light. 
They  are  used  wTith  advantage  against  superficial  ulcerations  of  the 
uterus.  They  are  introduced  into  the  cavity  and  allowed  to  remain, 
being  kept  in  situ  by  a  plug  of  wadding. 

The  Bleaching  of  Sponges.  (Pharm.  Gentralhalle,  1875,  333,  from 
Zeitschr.  ties  oesterr.  Apoth.  Ver.)  As  the  bleaching  of  sponges  by 
means  of  sulphurous  acid  or  chlorine  is  injurious  to  the  health  of 
the  operator,  the  writer  recommends  a  process  in  which  no  noxious 
gases  of  any  kind  are  evolved. 

The  sponges  are  first  soaked  in  hydrochloric  acid  to  remove  the 
lime,  then  washed  with  water  and  immersed  for  ten  minutes  in  a 
two  per  cent,  solution  of  potassium  permanganate.  When  taken 
out  they  appear  brown  from  the  deposition  of  manganese  oxide, 
which  must  now  be  removed  by  steeping  them  for  about  two  minutes 
in  a  two  per  cent,  solution  of  oxalic  acid  to  which  a  little  sulphuric 
acid  has  been  added.  As  soon  as  the  sponges  appear  white  they 
are  well  washed  out  with  water  to  remove  the  acid.  Strongly 
diluted  sulphuric  acid  may  be  used  in  place  of  the  solution  of  oxalic 
acid. 

Freezing  Mixtures.  MM.  Pierre  andPuchot.  (Gomptes  Rendu*, 
lxxxii.,  45.)  Experiments  recently  conducted  by  the  authors  respect- 
ing the  application  of  snow  and  hydrochloric  acid  for  the  production 
of  low  temperatures  show  the  following  results  : — 

1.  By  mixing  two  parts  of  snow  with  one  part  of  commercial 
hydrochloric  acid  the  temperature  can  be  lowered  to  -32°  C. 

-1.  By  cooling  the  acid  previously  to  mixing  to  -15°  or  -16°  C. 
the  temperature  can  be  lowered  to  -35°  C. 
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3.  Acid  supersaturated  at  -16°  or  -18°  C.  does  not  appear  to 
present  any  advantage  over  ordinary  hydrochloric  acid. 

4.  Although  it  is  difficult  to  retain  the  temperature  of  a  refrigera- 
tory bath  of  snow  and  hydrochloric  acid  for  any  considerable  time 
so  low  as  -34°  or  -35°  C,  it  is  not  difficult  to  obtain  a  persistent 
temperature  of -25°  or  -26°  C.  by  successive  additions  of  snow  and 
slightly  cooled  acid. 

When  the  temperature  shows  too  pronounced  a  tendency  to  rise, 
the  subjacent  liquor  should  be  siphoned  off,  and  fresh  snow  and  acid 
added.  The  siphoned  liquor  can  be  used  to  cool  the  acid  before 
using  it. 

Mistura  Glycyrrhizae  Composita.  W.  E.  Bibby.  {Amer.  Joum. 
Pharm.,  1875,  340.) 


Solution  of  Extract  of  Licorice 

Syrup 

Mucilage  of  Gum  Arabia 

Water,  a  sufficient  quantity  to  make 

Camphorated  Tincture  of  Opium  . 

Wine  of  Antimony 

Spirit  of  Nitrous  Ether  . 


*5j- 

f3v. 

f  gxijss. 

I» 

f  5ij. 

fSss. 


Mix. 


Improved  Formulae  for  Syrup  of  Phosphates  of  Iron,  Quinine,  and 
Strychnine,  and  Syrup  of  Lactophosphate  of  Lime.  J.  W.  Watts 
(Amer.  Joum.  Pharm.,  1876,  59.) 


Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strychnine. 


Sulphate  of  Iron  (pure) 
Sulphate  of  Quinine 
Strychnine 
Phosphate  of  Sodium 
Phosphoric  Acid  (dilute) 
Powdered  Sugar, 
Hydrochloric  Acid  . 


5iv.  and  grs.  16. 

5ij.  and  grs.  8. 

grs. iv. 

5viij.  and  grs.  32. 

5viij. 


aa  q.  s. 


Dissolve  the  sulphate  of  iron  and  phosphate  of  sodium  each  in 
4  ozs.  boiling  water  separately,  pour  together,  collect  the  precipitate 
and  wash ;  dissolve  the  sulphate  of  quinine  in  the  same  quantity  of 
cold  water  by  the  aid  of  hydrochloric  acid,  precipitate  with  ammonia 
water,  collect  and  wash ;  add  the  precipitates  and  the  strychnine  to 
the  dilute  phosphoric  acid  in  a  mortar,  stirring,  and  dissolve  any 
remaining  precipitate  with  hydrochloric  acid,  filter,  then  add  suffi- 
cient powdered  sugar  to  make  one  pint. 
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Syrup  of  Lactophosphate  of  Lime. 

Phosphate  of  Calcium      .         .         .     3iv.  and  16  grs. 

Phosphoric  Acid  (dilute) gvij. 

Lactic  Acid  (dilute) oj- 

Hydrochloric  Acid, 

Sugar,  powdered aa  q.  s. 

Dissolve  the  calcium  phosphate  in  4  ozs.  of  water  with  hydro- 
chloric acid,  precipitate  with  ammonia  wrater,  collect  and  wash  the 
precipitate  and  add  it  to  the  dilute  lactic  and  phosphoric  acids  in 
a  mortar  ;  triturate,  dissolve  any  remaining  precipitate  with  hydro- 
chloric acid,  filter,  and  add  sufficient  powdered  sugar  to  make  one  pint. 

The  wine  of  lacto-phosphate  of  lime  may  be  made  in  the  same  way, 
by  using  sherry  wine  in  place  of  the  sugar. 

The  amount  of  hydrochloric  acid  necessary  to  insure  permanent 
solutions  will  amount  to  a  little  less  than  6  drams  in  the  former 
and  4  drams  in  the  latter,  though  one-half  of  this  quantity  would  be 
sufficient  to  form  a  solution ;  but  the  preparations  would  scarcely  keep 
longerthantwo  or  three  months  without  precipitation,  unless  the  whole 
quantity  of  acid  be  used.  From  this  it  will  be  seen  that  the  amount 
of  hydrochloric  acid  used  will  be  sufficient,  or  nearly  so,  to  convert 
all  of  the  phosphates  contained  in  these  preparations  into  chlorides. 

Cement  for  Fastening  Indiarubber  on  Metal.  (Pharm.  Central- 
halle,  1875.)  Macerate  one  part  of  powdered  shellac  with  ten  parts 
of  strong  solution  of  ammonia  for  three  *or  four  weeks.  When 
applied,  this  cement  will  soften  the  indiarubber,  which,  however, 
will  regain  its  hardness  after  the  evaporation  of  the  ammonia. 

Formula  for  Burn  Mixture.  C.Rice.  (Amer.  Journ.  Pharm.,  1875, 
339.)  Take  of  the  best  white  glue  15  ounces.  Break  it  into  small 
pieces,  add  to  it  2  pints  of  cold  water,  and  allow  it  to  become  soft. 
Then  melt  it  on  a  water  bath,  add  to  it  2  fluid  ounces  of  glycerin 
and  6  drams  of  carbolic  acid,  and  continue  the  heat  on  the  water 
bath  until  a  glossy,  tough  shin  begins  to  form  over  the  surface  in  the 
intervals  of  stirring.  The  mixture  may  be  used  at  once,  after  the  glue 
is  melted  and  the  glycerin  and  carbolic  acid  are  added ;  but  when 
time  allows,  it  is  advisable  to  get  rid  of  a  little  more  of  the  water, 
until  the  proper  point  is  reached.  On  cooling,  this  mixture  hardens 
to  an  elastic  mass,  covered  with  a  shining  parchment-like  skin,  and 
may  be  kept  for  any  time.  When  using  it,  it  is  placed  for  a  few 
minutes  on  the  water  bath,  until  sufficiently  liquid  for  application 
(it  should  be  quite  fluid).  Should  it  at  any  time  require  too  high 
a  heat  to  become  fluid,  this  may  be  corrected  by  adding  a  little 
water.     It  is  applied  by  means  of  a  broad  brush,  and  forms  in  about 
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two  minutes  a  shining,  smooth,  flexible  and  nearly  transparent  skin. 
It  may  be  kept  for  any  time,  without  spoiling,  in  delf  or  earthen 
dishes  or  pots  turned  upside  down. 

Logwood  Inks.  E.  U.  Viedt.  (The  Laboratory,  from  Moniteur 
Scientifique.}  Logwood  inks  have  been  much  employed  for  several 
years,  on  account  of  their  cheapness  and  the  beauty  of  their  tint ; 
the  greater  part  of  the  so-called  copying  inks  are  prepared  at  the 
present  time  from  this  colouring  matter.  Both  the  rasped  logwood 
and  the  commercial  extract  are  subject  to  falsifications ;  it  is  well, 
therefore,  to  make  use  of  the  whole  logwood,  and  rasp  or  grind  it  as 
required ;  it  is  necessary,  also,  to  consider  the  presence  of  au  excess 
of  moisture  and  of  foreign  substances,  which  may  be  used  to  adulte- 
rate it,  as  insoluble  substances,  cutch,  etc. 

The  inks  prepared  from  logwood  are  of  four  classes  : — 
Inks  with  logwood  and  chrome. 
Inks  with  logwood  and  alum. 
Inks  with  logwood  and  copper. 
Inks  with  logwood  and  iron. 
Runge,  in  1848,  discovered  that  a  dilute  solution  of  the  colouring 
matter  of  logwood,  to  which  had  been  added  a  small  quantity  of 
neutral  chromate  of  potassium,  produces  a  deep  black  liquid,  which 
remains  clear,  does  not  deposit,  and  may  be  employed  as  an  ink. 
Perfectly  neutral  litmus  paper  is  not  affected  by  it ;  it  does  not 
attack  pens ;  it  is  very  cheap,  and  so  easily  penetrates  writing-paper 
that  it  cannot  be  removed  by  washing  even  with  a  sponge, — in  a 
word,  it  has  all  the  properties  of  an  excellent  ink.     On  exposure  to 
the  air  in  the  inkstand,  it  sometimes  decomposes  very  rapidly,  its 
colouring  matter  being  deposited  in  the  form  of  large  black  flakes, 
which  leave  a  colourless  liquid  above  them.     This  gelatinization  is 
a  great  defect  in  this  ink,  particularly  as  one  does  not  know  the 
precise  conditions  which  determine  it.      Different  means  have  been 
proposed  to  prevent  this  action ;  the  best  seems  to  be  that  of  the 
addition  of  carbonate  of  sodium  recommended  by  Boettger. 

The  author  has  used  an  ink  prepared  in  this  manner  for  upwards 
of  two  years,  and  has  not  observed  any  decomposition  ;  although 
this  may  be  to  a  considerable  extent  due  to  the  fact  that  the  inkstand 
employed  was  one  which  allowed  but  little  exposure  to  the  air. 
To  prepare  this  ink,  take  of — 

Extract  of  Logwood       ....  15  parts. 

Water 1000      „ 

Crystallized  Carbonate  of  Sodium         .  4      ,, 

Neutral  Chromate  of  Potassium     .         .  1      ., 
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Dissolve  the  extract  of  logwood  in  900  parts  of  water,  allow  it  to 
deposit,  decant,  heat  to  ebullition,  and  add  the  carbonate  of  soda ; 
lastly,  add  drop  by  drop,  with  constant  stirring,  a  solution  of  the 
neutral  chromate  in  100  parts  of  water.  The  ink  thus  obtained  has 
a  fine  bluish  black  colour ;  it  flows  well  from  the  pen,  and  dries 
readily.  The  chrome  ink-powder  of  Platzer,  and  the  acid  ink  of 
Poncelet  are  imitations  of  the  original  ink  of  Range. 

An  ink  obtained  from  a  decoction  of  logwood  and  chrome-alum  is 
not  to  be  recommended ;  the  characters  written  with  it  have  little 
depth  of  colour,  and  are  of  a  somewhat  greyish  shade. 

Decoctions  of  logwood,  to  which  alum  has  been  added,  give  a 
reddish  or  violet  colour,  which  darkens  slowly,  particularly  with  ink 
prepared  from  the  wood  and  not  the  extract.  Such  inks  prepared 
with  alum  alone  are  costly,  because  to  obtain  a  sufficiently  deep  tint, 
one  is  obliged  to  employ  decoctions  or  solutions  of  the  extract  in  a 
very  concentrated  condition.  It  is  otherwise  when  a  metallic  salt  is 
added  along  with  the  alum.  Alum  produces  a  reddish  purple  colour 
in  decoctions  of  logwood,  while  metallic  salts  produce  in  the  oxidized 
solution  of  the  colouring  matter  a  precipitate  of  a  black  or  bluish 
black  colour.  These  inks  are  analogous  to  the  so-called  alizarine 
inks;  the  ink  is  coloured  by  the  tint  produced  by  the  alum.  Under 
the  influence  of  air  there  is  produced  between  the  metallic  salts  and 
the  -colouring  matter,  a  reaction  which  determines  the  formation  of  a 
bluish  black  precipitate.  To  prevent  as  much  as  possible  this  action 
of  the  air  upon  the  ink  before  it  is  applied  to  the  paper,  there  is 
added,  as  in  the  case  of  alizarine  inks,  a  trace  of  sulphuric  acid, 
designed  to  dissolve  the  precipitate  which  may  be  produced.  This 
acidity  of  the  ink  has  several  disadvantages ;  it  attacks  the  pens 
used  for  writing  with  it  unless  they  are  either  of  gold,  platinum,  or 
gutta-percha.  Sulphate  of  copper  or  sulphate  of  iron  may  be  the 
metallic  salt  used  in  such  inks — the  former  is  preferable.  One  of 
the  best  formulas  for  this  kind  of  ink  is  the  following,  given  in  pro- 
portions for  a . manufacturing  scale: — 20  kilograms  of  extract  of 
logwood  are  dissolved  in  200  litres  of  water,  and  the  solution  clari- 
fied by  subsidence  and  decantation.  A  yellowish  brown  liquid  is 
thus  obtained.  In  another  vessel,  10  kilograms  of  ammonia-alum 
are  dissolved  in  20  litres  of  boiling  water ;  the  two  solutions  are 
mixed,  there  being  also  added  200  grams  of  sulphuric  acid,  and 
finally  1J  kilogram  of  sulphate  of  copper.  The  ink  should  be  ex- 
posed to  the  air  for  a  few  days,  to  give  a  good  colour,  after  which  it 
should  be  stored  in  well-corked  bottles. 

Boettger  gives  the  following  formula :— "30  grams  of  extract  of 
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logwood  are  dissolved  in  250  grams  of  water ;  8  grams  of  crystal- 
lized carbonate  of  soda,  and  30  grams  of  glycerin  of  density  1*25 
are  added ;  and  lastly,  1  gram  of  yellow  chromate  of  potassium  and 
8  grams  of  gnm  arabic  reduced  to  a  powder  and  dissolved  in  several 
grams  of  water.  This  ink  does  not  attack  pens,  does  not  mould, 
and  is  very  black. 

Effervescing  Preparations  of  Sodium  Tartrate.  H.  T.  Hay- 
hurst.  (Amer.  Joum.  Pharm.,  1876,  207.)  Within  a  few  years  past 
an  effervescing  solution  of  sodium  tartrate  has  been  slowly  gaining 
confidence,  among  physicians  as  an  active  cathartic  and  purge,  supe- 
rior to  solution  of  magnesium  citrate  ;  among  the  people  as  a  cooling 
beverage  and  agreeable  cathartic  ;  and  among  pharmacists  as  an 
elegant,  permanent,  and  profitable  preparation.  Its  superiority  over 
solution  of  magnesium  citrate  lies  principally  in  the  following 
qualities : — It  does  not  debilitate  the  bowels  and  leave  them  in  a 
weakened  condition.  It  does  not  produce  tenesmus,  and  therefore 
can  be  used  with  much  less  pain  as  a  purge — where  haemorrhoids  are 
present — than  the  magnesia  solution.  It  is  a  permanent  solution, 
and  does  not  precipitate  nor  become  cloudy,  after  a  few  days,  as 
the  magnesia  solution  frequently  does.  It  is  as  palatable  and 
pharmaceutically  elegant  as  the  magnesia  solution,  superior  to  it 
in  medicinal  value,  and  of  much  more  profit  to  the  pharmacist 
in  manufacturing. 

The  formula  ascertained  to  give  the  most  stable  product  and 
gratifying  results  is  the  following  : — 


Sodium  Carbonate. 

SJ-SiJ- 

Acid  Tartaric,  in  crystals 

5vj. 

Oil  of  Lemon.         .... 

gtt.  iii. 

Simple  Syrup         .... 

f^iss. 

Pure  Water 

q.  s.  ft.  f  §xij. 

The  operation  is  as  follows : — Reduce  the  sodium  carbonate  to 
powder,  rub  the  oil  of  lemon  intimately  with  it,  and  then  add 
water  sufficient  to  dissolve  ;  to  this  solution  add  five  drams  of  the 
tartaric  acid,  and  stir  occasionally  till  the  acid  is  dissolved.  Filter 
this  solution  to  remove  any  impurities  which  may  be  present,  or  any 
cloudiness  resulting  from  the  introduction  of  the  oil  of  lemon.  To 
this  filtrate  add  the  syrup,  agitate  thoroughly,  then  add  one  dram 
of  tartaric  acid  (the  remaining  amount),  cork  and  tie  immediately,  to 
preserve  the  carbonic  acid  gas ;  finally  agitate  the  contents  of  the 
bottle  occasionally  till  the  acid  is  all  dissolved,  and  keep  in  a  cool 
place,  cork  downwards. 
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The  reasons  for  using  the  acid  in  crystals  for  producing  the 
tartrate  are  these : — The  commercial  powdered  acid  usually  contains 
impurities,  and  sometimes  adulterations,  not  present  in  the  crystals  ; 
to  powder  them  previously  to  adding  to  the  alkaline  solution  would 
be  an  unnecessary  occupation ;  finally,  the  reaction  is  performed 
much  slower  and  more  regularly  than  where  the  powdered  acid  is 
used,  an  object  greatly  to  be  desired  in  processes  evolving  much 
carbonic  acid  'gas.  The  last  portion  of  the  acid  could  be  added  by 
dissolving  it  first  in  the  syrup  and  adding  this  solution ;  but  in  doing 
this  the  reaction  is  severe  and  instantaneous,  so  that  much  gas  is 
often  lost,  while  with  the  crystals  the  reaction  is  moderate,  and  suffi- 
cient time  is  given  for  inserting  the  cork,  and  for  the  gas  to  dissolve  in 
the  liquid. 

Prepared  in  this  manner,  effervescing  solution  of  sodium  tartrate 
is  a  very  agreeable  beverage,  and  can  be  preserved  unimpaired  for 
almost  any  length  of  time,  samples  having  been  kept  through  the 
hot  months  uninjured. 

An  effervescing  granular  salt  of  sodium  tartrate  may  be  formed 
by  heating  on  a  sand  bath  anhydrous  sodium  carbonate  and  pure 
powdered  tartaric  acid,  in  the  proportion  of  three  parts  of  the  alkali 
to  four  and  a  quarter  of  the  acid.  Care  must  be  taken  to  do  this  in 
a  vessel  not  affected,  chemically,  by  tartaric  acid,  and  to  keep  the 
chemicals  well  stirred  and  scraped  up  from  the  bottom,  or  they  will 
become  yellow  and  carbonized.  This  gives  an  agreeable,  slightly 
acid  salt,  very  soluble  in  water,  which  solution  effervesces  briskly, 
and  forms  a  convenient  and  pleasant  cathartic  and  cooling  drink. 
This  preparation  keeps  well,  and  does  not  attract  moisture,  as  do 
many  effervescing  granular  salts. 

For  a  cooling  drink,  the  solution  may  be  taken  in  tablespoonful 
doses  hourly;  as  a  mild  cathartic,  half  a  bottleful;  and  for  a  brisk 
purge  a  whole  bottleful.  The  granular  salt  may  be  taken  in  tea- 
spoonful  or  tablespoonful  doses,  dissolved  in  sweetened  water. 

Solution  of  Citrate  of  Magnesium.  A.  G.  Schlotterbeck.  (Amer. 
Journ.  Pharm.,  1875,  501.)  The  last  revision  of  the  United  States 
Pharmacopoeia  presents  a  changed  formula  for  the  above  preparation, 
by  the  substitution  of  carbonate  of  magnesium  in  place  of  magnesia. 
This  change  is  undoubtedly  a  great  improvement,  although  the  re- 
sulting preparation  is  still  unsatisfactory  on  account  of  its  turbidity 
and  a  certain  floccular  deposit  which  will  show  itself  in  the  course 
of  a  very  short  time  after  completion. 

In  experimenting  to  produce  the  solution  free  from  the  above- 
named  objections,  without  deviating  from  the  formula  of  the  United 

B  B 
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States  Pharmacopoeia,  the  author  finds  that  the   following  modus 
operandi  will  give  the  desired  result : — 


Magnesii  Carbonatis 

gr.  cc. 

Acidi  Citrici   .... 

.     gr.  cccc. 

Syrupi  Acidi  Citrici 

.         •           f  §ij- 

Potassii  Bicarbonatis 

gr.  xl. 

Aquae  Purse     .... 

q.  s. 

Dissolve  the  citric  acid  in  four  fluid  ounces  of  water,  and  having 
added  the  carbonate  of  magnesium,  previously  rubbed  through  a 
sieve  of  about  30  meshes  to  the  square  inch,  stir  until  it  is  dissolved. 
Then  add  the  syrup  of  citric  acid,  and  sufficient  water  to  make  the 
mixture  measure  eleven  fluid  ounces.  Filter  this  product,  and  intro- 
duce into  a  suitable  bottle. 

Then  dissolve  the  bicarbonate  of  potassium  in  one  fluid  ounce  of 
cold  water ;  filter  this  solution,  and  add  to  the  solution  of  citrate  of 
magnesium  contained  in  the  bottle,  which  must  be  closed  with  a 
cork,  and  secured  with  wire  or  twine. 

Solution  of  citrate  of  magnesium  made  in  the  above  way  will  look 
clear  and  bright,  and  will  retain  its  transparency  for  any  length  of 
time. 

Peruvian  Bark  in  Sore  Throat.  Dr.  Hoi  den.  (The  Practitioner.) 
The  writer  recommends  the  following  formula  as  exceedingly  effi- 
cacious in  diphtheritic  scarlatina  and  other  forms  of  sore  throat : — 

|b     Corticis  Peruvianas  flav 5ij. 

Acacias  pulv 5J. 

Sacch.  alb. 5ss.     M. 

Mix  one-half  of  this  powder  in  a  tablespoonful  of  cream,  and 
apply  frequently  with  a  camel's-hair  brush. 

Palatable  Emulsion  of  Cod-liver  Oil.  Dr.  E.  C.  Mourne. 
(New  York  Medical  Record.)  Take  the  yolks  of  three  eggs  ;  cod-liver 
oil,  eight  ounces  ;  sherry  wine,  four  ounces  ;  phosphoric  acid,  simple 
syrup,  of  each  an  ounce;  bitter  almond  water,  eight  ounces;  recti- 
fied spirits,  a  dram.  Rub  the  eggs  up  in  a  mortar,  adding  the  oil 
spoonful  by  spoonful.     Last  of  all,  add  the  phosphoric  acid. 

The  Preparation  of  Suppostories.  (Chemist  and  Druggist,  from 
Pepert.  de  Pharm.,  iii.,  142.)  Of  all  the  fat  excipients  cacao  butter 
is  the  best  for  the  preparation  of  suppositories ;  it  is  unctuous,  hard, 
fuses  at  30°  C,  i.e.,  six  or  seven  degrees  below  the  temperature  of 
the  human  body,  and  is  neither  acid  or  alkaline.  If  fat  be  added, 
the  hardness  indispensable  for  introduction  is  lost;  if  wax,  the 
fusing  point  is  too  elevated,  and  the  suppository  remains  without 
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effect;  if,  finally,  the  cacao  batter  is  mixed  with  wax  and  lard,  one 
is  working  in  the  dark  to  some  extent,  and  it  is  easy  to  miss  the 
necessary  proportions  for  a  suppository  which  shall  melt  at  the 
right  temperature.  Cacao  butter,  although  a  fatty  body,  neverthe- 
less permits,  on  account  of  its  consistency,  of  the  incorporation  of 
vegetable  and  saline  powders  and  extracts  by  simple  admixture. 
"Want  of  care  in  mixing  the  remedy  so  that  each  suppository  shall 
contain  an  exact  dose  is  a  frequent  reason  for  the  disuse  of  these 
medicaments  by  physicians.  For  example,  the  pharmacist  melts  the 
necessary  quantity  of  cacao  butter,  adds  to  it  extract  of  opium, 
stirs  them  together,  and  pours  into  moulds.  The  difference  in  den- 
sity between  the  extract  and  the  butter  is  sufficient  to  cause  a 
partial  separation,  so  that  the  quantity  of  extract  varies  for  each 
suppository.  Further,  the  extract  collects  at  the  points,  and  is 
liable  to  be  removed  by  the  least  jar.  A  rational  method  would  be 
to  mix  the  remedy  with  the  cacao  butter  in  a  mortar,  and  to  divide 
the  mixture  into  the  necessary  portions  by  weighing.  The  paper 
moulds  are  arranged  in  slightly  damp  sand,  and  each  weighed  por- 
tion is  separately  warmed  in  a  small  spouted  capsule  over  a  spirit 
lamp ;  as  soon  as  the  mass  is  in  the  slightest  degree  fused  it  is 
transferred  to  one  of  the  moulds,  the  form  of  which  it  assumes.  On 
cooling,  the  suppository  is  found  to  be  perfectly  homogeneous. 

Carnivorous  Plants.  Prof.  Balfour.  (From  the  Pall  Mall 
Gazette.)  At  a  meeting  of  the  Edinburgh  Botanical  Society,  the 
author  read  notes  of  experiments  he  had  been  making  on  ~Dionaia 
rnuscipula,  and  allied  plants.  These  experiments  painfully  confirmed 
the  suspicions  entertained  by  Ellis,  Curtis,  Hooker,  and  Darwin, 
that  the  dioncea  is  a  carnivorous  and,  it  may  be  added,  a  most  brutal 
plant.  He  classified  the  facts  he  had  observed  in  regard  to  it  under 
the  heads  of  irritability,  contraction,  secretion,  digestion,  and  ab- 
sorption. The  irritability,  it  seems,  is  resident  in  six  delicate  hairs, 
so  placed  on  the  surface  of  the  leaf  that  no  insect  can  avoid  touching 
them  in  crawling  over.  Dr.  Balfour  touched  with  a  needle  every 
other  part  of  the  leaf,  and  no  response  followed;  but  no  sooner  was 
the  point  applied  to  one  of  those  hairs  than  a  contraction  of  the  leaf 
ensned.  Chloroform  dropped  on  a  hair  caused  the  leaf  to  close  like 
a  winking  eye,  but  water  had  no  such  effect.  It  was  only  when  the 
object  seized  was  capable  of  affording  nutrition  that  the  contraction 
continued  for  any  considerable  length  of  time.  A  piece  of  wood 
was  soon  released,  and  so  was  a  dried  fly ;  but  when  a  live  fly  or  a 
caterpillar  or  spider  was  enclosed,  the  contraction  lasted  on  an  ave- 
rage for  about  three  weeks.     The  leaf  at  the  same  time  gave  out  a 
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viscous  acid  secretion.  This  appeared  to  be  only  the  case  when  an 
insect  was  captured,  and  it  was  always  present  on  such  occasions  ; 
but  whereas  with  a  fat  spider  it  was  abundant,  with  a  shrivelled  fly 
there  was  very  little.  The  notion  that  any  nourishment  was  ob- 
tained from  insects  so  enclosed  has  been  controverted ;  bat  Dr.  Bal- 
four pointed  significantly  to  the  facts  that  young  plants  of  dioncea 
under  bell-glasses  had  been  found  not  to  thrive  so  well  as  those  left 
free,  and  that  while  a  piece  of  beef  wrapped  in  another  leaf  became 
putrid,  a  piece  enclosed  by  the  dioncea  remained  perfectly  inodorous, 
but  soon  lost  its  red  colour,  and  was  gradually  disintegrated  more 
and  more  till  it  was  reduced  to  pulp. 

The  Reaction  of  Hydrocyanic  Acid  with  Calomel.  T.  H.  Powell 
and  J.  Bay  ne.  (JPharm.  Joum.,  3rd  series,  vi.,  801.)  In  dispensing 
on  ointment  containing  calomel,  hydrocyanic  acid,  glycerin,  acetate 
of  lead,  and  lard,  the  authors  observed  a  deep  black  coloration, 
which  led  them  to  investigate  the  action  of  hydrocyanic  acid  upon 
calomel.  It  is  know  that  hydrocyanic  acid  imparts  a  dark  colour 
to  calomel,  but  the  nature  of  the  reaction  which  causes  this  change 
appears  to  be  an  unsolved  problem.  Scheele,  who  first  investigated 
this  reaction,  states  that  metallic  mercury  results  and  a  liquid  con- 
taining mercuric  cyanide.  The  supposition  that  the  blackish  grey 
precipitate  is  metallic  mercury  was  supported  by  Regimbeau,  but 
contradicted  by  Soubeiran,  who  believed  the  precipitate  to  have  a 
complicated  composition,  and  stated  that  the  supernatant  liquid  con- 
tains hydrocyanic  acid,  hydrochloric  acid,  mercuric  chloride,  and 
mercuric  cyanide.  Gmelin's  handbook  shows  that  the  difference  of 
opinion  does  not  end  here.  One  observer  says,  "  All  the  calomel 
is  not  decomposed,  even  in  the  presence  of  an  excess  of  prussic 
acid  ;"  another  that,  "  the  resulting  liquid  contains  sal  ammoniac, 
and  that  the  black  powder  sublimes  above  150°  C,  the  sublimate 
consisting  of  calomel  and  metallic  mercury,  while  a  carbonaceous  sub- 
stance is  left  behind  ";  and  lastly,  in  Muter's  "  Chemistry,"  metallic 
mercury  and  murcuric  chloride  are  said  to  result.  The  experiments 
the  authors  have  made  appear  to  throw  additional  light  upon  this 
subject,  and  to  clear  up  to  some  extent  this  conflict  of  opinion. 
When  calomel  is  acted  upon  by  prussic  acid,  there  results  a  heavy 
blackish  grey  precipitate — spangled  with  crystals  if  a  crystalline 
calomel  be  used,  a  dead  blackish  grey  if  the  calomel  be  in  a  very 
line  powder — and  a  clear  supernatant  liquid,  smelling  strongly  of 
prussic  acid  and  giving  a  precipitate  of  mercuric  iodide  with  the 
iodo-cvanide  of  mercury  and  potassium.  On  exposing  this  to  the 
cold  till  all  trace  of  hydrocyanic  acid  has  disappeared,  there  is  left  a 


NOTES    AND    FORMULE.  373 

liquid  having  an  acid  reaction,  giving  a  curdy  white  precipitate  with 
nitrate  of  silver  insoluble  in  boiling  nitric  acid,  and  with  iodide  of 
potassium  a  precipitate  of  mercuric  iodide;  on  gently  heating, 
hydrocyanic  acid  is  evolved,  and  when  it  ceases  to  be  given  off  the 
resulting  liquid  is  found  to  contain  free  hydrochloric  acid  and 
bichloride  of  mercury.  The  black  precipitate,  thrown  upon  a  filter, 
is  washed  till  all  trace  of  cyanide  of  mercury  is  removed,  and  then 
dried  at  the  heat  of  a  water  bath ;  it  gradually  loses  its  dark  colour 
until,  when  quite  dry,  it  is  a  light  grey.  This  dry  powder  yields  on 
heating  a  sublimate  consisting  of  metallic  mercury  and  calomel,  and 
probably  a  brick  red  residue  remains  behind.  If  the  calomel  used 
be  also  sublimed  a  slight  blackening  may  take  place,  and  a  similar 
residue  will  probably  be  obtained,  which  proves  to  be  oxide  of  iron. 

What  is  it  then,  if  Scheele's  theory  be  correct,  which  arrests  the 
action  ?  for  free  hydrocyanic  acid  is  always  found  to  be  present.  It 
will  be  found  that  if  the  clear  supernatant  liquid  previously  spoken 
of  be  poured  off  upon  a  second  portion  of  calomel,  no  reduction  takes 
place,  and  this  must  be  caused  by  the  presence  of  the  free  hydro- 
chloric acid.  This  is  shown  to  be  the  case  by  treating  calomel  with 
successive  portions  of  hydrocyanic  acid,  and  washing  the  black 
precipitate  after  each  separate  application  till  bicyanide  of  mercury 
ceases  to  be  formed,  when  a  grey  powder  remains,  which  on  drying 
proves  to  be  metallic  mercury.  It  will  also  be  found  that  a  mixture 
of  three  parts  of  dilute  hydrochloric  acid  and  seven  parts  of  hydro- 
cyanic acid,  B.  P.,  does  not  darken  calomel.  Sulphuric  and  nitric 
acid  act  in  the  same  way,  but  less  powerfully;  while  glacial  acetic 
acid  must  be  present  in  the  proportion  of  about  four  volumes  to  one 
volume  of  prussic  acid,  B.  P.,  to  secure  a  like  result. 

This  probably  explains  the  part  played  in  the  decomposition  by 
the  acetate  of  lead,  which  abstracts  the  chlorine  of  the  hydrochloric 
acid  with  the  liberation  of  free  acetic  acid;  thus  allowing  a  further 
reduction  of  the  calomel.  We  may  add  that  white  precipitate  is  not 
blackened  by  prussic  acid,  but  is  slowly  dissolved  by  it,  the  resulting 
liquid  containing  bicyanide  of  mercury  and  chloride  of  ammonium. 

The  authors  think,  then,  that  Scheele's  theory  is  probably  the  true 
one;  but  with  this  reservation,  that  complete  decomposition  does  not 
take  place  unless  the  hydrocyanic  acid  be  largely  in  excess,  and  that 
in  any  case  free  hydrocyanic  acid  will  be  found  to  be  present  when 
decomposition  ceases. 

Bay  Essence.  It.  Bother.  (Pharmacist,  May,  1876.)  Formerly, 
when  imported  Cologne  water  was  comparatively  cheaper  than  now 
in  the  United  States,  a  domestic  article  was  scarcely  known;  now 
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the  foreign  article  is  but  little  used,  chiefly  owing  to  its  high  price, 
and  in  its  place  a  variety  of  unquestionably  inferior  imitations  are 
consumed.  Bay  rum  has  a  similar  history;  only  a  few  years  since 
an  "artificial"  bay  rum  was  a  novelty.  At  present,  it  can  be  safely 
estimated  that  three-fourths  of  the  bay  rum  consumed  is  a  domestic 
imitation  compounded  by  the  pharmacist.  Genuine  bay  rum  now 
is  said  to  be  prepared  in  the  West  Indies,  by  distilling  rum  with  the 
leaves  of  the  bayberry  tree.  If  this  is  the  true  method  of  its  prepar- 
ation, it  explains  the  fact  why  the  genuine  remains  clear  when 
mixed  with  water,  whilst  the  imitation  almost  invariably  becomes 
turbid  or  milky. 

All  the  volatile  oils  have  boiling  points  higher  than  that  of 
water,  but  at  the  boiling  temperature  of  water  they  emit  vapour 
of  sufficient  tension  to  enable  them  to  rise  mechanically  with  the 
steam,  and  thus  be  carried  over  with  it.  A  strongly  alcoholic 
liquid,  as  rum,  for  instance,  distils  at  a  much  lower  heat,  and, 
therefore,  but  comparatively  little  volatile  oil,  if  present  in  the  still, 
will  pass  into  the  receiver  along  with  the  alcoholic  vapour :  if  the 
distillation  is,  however,  pushed  after  that,  then  the  aqueous  portion 
will  naturally  bring  the  volatile  oil  with  it.  As  the  genuine  bay 
rum  contains  so  little  of  the  aromatic  substance  that  water  fails  to 
precipitate  it,  it  is  evident  that  the  distillation  was  stopped  at  an 
early  stage.  The  belief  is,  however,  entertained  that  no  imitation 
can,  in  point  of  fragrance,  at  all  compare  with  the  imported  rum. 
Doubtless  the  aroma  of  the  rum  added  to  that  of  the  bayberry  leaf 
determines  a  different  perfume  from  that  obtained  by  simply  dissolv- 
ing the  bayberry  oil  in  alcohol.  It  is  also  highly  probable  that, 
owing  to  the  adulterated  character  of  the  bay  oil  as  found  in  com- 
merce, a  fair  approach  to  the  imported  essence  is  prevented.  Owing 
to  some  erroneous  opinions  regarding  bay  oil,  it  has  been  subject  to 
various  methods  of  sophistication,  but  no  dealer  has  yet  resorted  to 
alcohol  as  an  adulterant. 

~No  thorough  investigation  of  the  oil  of  the  bayberry  tree  has  yet 
been  made,  and  therefore  it  is  not  known  whether  bay  oil  is  a  simple 
hydrocarbon  or  terpene,  as,  for  instance,  oil  of  lemon;  a  terpen e 
hydrate,  as  oil  of  peppermint ;  an  aldehyde,  as  oil  of  cinnamon  ;  a 
mixture  of  a  terpene  and  a  Compound  ether,  as  oil  of  wintergreen ; 
or  a  mixture  of  a  terpene  and  an  acid,  as  oil  of  cloves.  Oil  of  bay 
evidently  belongs  to  the  latter  class ;  that  is,  a  terpene  associated 
with  an  acid.  It  is  lighter  than  water,  and  has  a  moderately  warm, 
pungent  taste,  quite  free  from  acrimony,  which  soon  disappears, 
leaving  but  little  impression  on  the  tongue.     Treated  with  aqueous 
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potash,  the  greater  part  of  it  dissolves  to  a  yellow  solution,  on  the 
surface  of  which  the  insoluble  portion  collects.  The  yellow  solution 
niters  clear,  from  which  the  addition  of  an  acid  precipitates  an  oil 
heavier  than  water.  This  heavy  oil,  as  well  as  its  alkaline  solution, 
has  a  hot,  acrid,  enduring  taste,  resembling  oil  of  cloves,  to  which 
its  odour  also  approaches.  From  this  it  appears  that  eugenic  acid, 
common  to  the  oils  of  pimento  and  cloves,  is  also  the  chief  ingre- 
dient of  oil  of  bay,  and  that  the  difference  in  the  odour  and  taste  of 
the  oils  of  cloves,  pimento,  and  bayberry  is  determined  by  the 
characteristic  terpenes. 

Early  last  summer  the  writer  obtained  several  parcels  of  bay  oil, 
which  was  remarkable  for  its  insolubility  in  alcohol ;  and  as  bay  oil 
is  said  to  be  but  sparingly  soluble  in  alcohol,  the  writer  -for  a  time 
believed  that  he  had  now  found  a  pure  article.  On  examination, 
this  oil  was,  however,  ascertained  to  contain  about  fifty  per  cent,  of 
some  fixed  oil  insoluble  in  alcohol.  As  a  general  thing,  volatile  oils 
are  now  adulterated  with  castor  oil,  which,  being  soluble  in  alcohol, 
is  not  so  easily  detected.  But  in  this  case  the  dealer  evidently 
found  it  necessary  to  conform  to  the  prevailing  belief  that  bay  oil 
possesses  but  little    solubility  in  alcohol. 

The  writer  has,  however,  noticed  that  oil  of  bay,  when  pure, 
mixes  with  alcohol  in  all  proportions,  producing,  however,  an  opal- 
escent solution  in  whatever  proportion  the  alcohol  is  used,  excepting 
in  great  excess,  when  an  apparently  clear  liquid  is  obtained.  It 
appears,  therefore,  that  a  third  body,  yet  in  small  amount,  is  also 
present.  If  the  pure  oil  is  dissolved  in  a  large  volume  of  alcohol 
and  water  in  not  too  large  proportion  is  added,  an  opalescent  liquid 
is  obtained  which  cannot  be  cleared  by  filtration  through  paper. 
Magnesium  carbonate  added  to  such  a  mixture  clears  it,  but  at  the 
same  time  removes  the  most  essential  part  of  the  bay  oil,  in  the 
shape  of  an  insoluble  magnesium  salt ;  therefore,  magnesium  car- 
bonate should  not  be  used  in  this  case.  Yet,  if  oil  of  bay,  alcohol, 
and  water  in  the  same  proportions  be  used,  but  compounded  by 
mixing  the  alcohol  and  water  first  and  then  adding  the  oil,  a  clear 
solution  is  obtained,  in  which  a  minute  quantity  of  fatty  matter, 
aggregated  in  small  lumps,  floats  on  the  surface.  The  solution  now 
filters  with  great  rapidity,  and  remains  permanently  bright. 

At  the  time  the  writer  was  experimenting  with  the  sophisticated 
oil,  he  also  applied  the  ordinary  glacial  acetic  acid  of  the  shops  as  a 
means  of  detecting  fixed  oils  when  mixed  with  volatile  oils.  It  was 
then  found  that  pure  bay  oil  and  glacial  acetic  acid  mixed,  but  did 
not  form  a  clear  solution.     The  mixture,  upon  standing,  separated 
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upon  its  surface  the  peculiar  body  precipitated  by  the  alcohol.  The 
writer  believed  he  had  found  a  convenient  method  of  testing  volatile 
oils  for  fixed  oil ;  but  it  was  also  noticed  that  the  presence  of  alcohol 
in  mixtures  containing  castor  oil  formed  perfect  solutions,  even  a 
small  proportion  of  alcohol  sufficing  to  unite  the  castor  oil  and  acid. 
Subsequently,  Mr.  Barnes  announced  "that  fixed  and  volatile  oils 
unite  with  glacial  acetic  acid  in  all  proportions,"  which  statement 
he  afterwards  modified  considerably.  It  was,  however,  proved  that 
certain  proportions  of  fixed  oils  and  acid  would  unite,  but  the  acid 
used  by  these  experimenters  was  very  much  stronger  than  the 
glacial  acetic  acid  found  in  the  United  States  market. 

In  the  preparation  of  bay  essence,  many  pharmacists  also  add 
other  spices,  as  pimento  and  cloves,  together  with  various  colouring 
matters,  with  a  view  of  imparting  a  yellowish  tint,  as  for  instance, 
caramel,  sanguinaria,  and  curcuma ;  others  even  add  aqueous 
potash.  Imported  bay  rum  has  very  little  if  any  colour  when  new, 
but  soon  gets  coloured  from  the  staves  of  the  barrels.  Very  little 
imported  bay  rum  that  is  not  coloured  can,  however,  be  found,  as 
the  precaution  is  not  taken  to  draw  it  off  in  glass  when  received. 

The  writer  believes  that  since  bay  rum  is  officinal,  but  as  a 
genuine  and  undiluted  article  is  difficult  to  obtain  except  directly 
from  the  custom-house,  that  it  might  be  advisable  to  incorporate 
bay  essence  with  the  preparations,  and  have  an  officinal  formula  for 
it.  The  writer  finds  the  following  formula  to  yield  a  satisfactory 
product  which,  whatever  influence  the  presence  of  rum  may  have, 
is  certainly  much  stronger  in  aroma  than  the  imported  perfume  : — 

p,     Oil  of  Bayberry  Tree  ....     1  fluid  ounce. 
Jamaica  Kum     .         .         .         .         .        .1  pint. 

Strong  Alcohol 4  pints. 

Water 3  pints. 

Mix  the  rum,  alcohol,  and  water,  then  add  the  oil;  mix  and 
filter. 

Of  course,  Jamaica  rum  is  not  officinal,  but  it  is  doubtful  whether 
its  presence  adds  anything  besides  colour,  as  a  solution  of  the  oil  in 
diluted  alcohol  is  probably  the  best  form. 

It  is  possible  that  New  England  rum  in  place  of  diluted  alcohol 
might  be  appropriately  used  with  oil,  or  perhaps  with  the  berries  or 
leaves  by  maceration  ;  but  the  writer  thinks  that  diluted  alcohol 
would  better  conform  with  the  title  of  bay  essence. 

The  Detection  of  Mineral  Acids  in  Vinegar.  A.  Hilger. 
(Archiv  der  Pharm.,  March,  1876,  193.)     Following  the  suggestion 
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of  Witz,  the  author  employed  methyl  anil  in  violet  for  the  detection 
of  mineral  acids  in  vinegar.  He  observed  that  pure  vinegar  does 
not  affect  the  colour,  but  on  the  addition  of  sulphuric  acid  the  colour 
is  changed :  with  one-fifth  per  cent,  to  blue,  with  one-half  per  cent, 
to  blue  green,  and  with  one  per  cent,  to  green.  Similar  changes 
occur  with  hydrochloric  acid  :  one-tenth  per  cent,  producing  a  blue, 
one-fifth  per  cent,  a  green  colour,  and  with  one  per  cent,  the  colour 
disappears.  Much  smaller  quantities  of  free  mineral  acids  may, 
however,  be  detected  by  evaporating  the  vinegar,  with  some  of  the 
violet,  to  a  small  bulk. 

The  test  solution  is  made  by  dissolving  0"01  gram  methylanilin 
violet  in  100  grams  of  water  ;  and  2  to  3  drops  of  this  solution  are 
used  for  25  c.c.  of  vinegar.  The  method  is  not  applicable  for  the 
quantitative  determination  of  the  free  mineral  acids,  the  change  to 
violet,  on  neutralizing  wTith  alkali,  occurring  gradually. 

The  Detection  of  Adulterations  in  Fixed  Oils.  W.  Grilmour. 
(Pharm.  Juurn.,  3rd  series,  vi.,  98.)  The  author  reports  the  results 
of  a  series  of  experiments  showing  that  the  spectroscope  may  be 
advantageously  applied  to  the  examination  of  fatty  oils,  and  that 
by  means  of  this  instrument  it  will  be  possible  to  detect  adultera- 
tions in  these  oils  with  an  ease  and  precision  hitherto  unknown  in 
this  department  of  pharmacy.  The  report  is  illustrated  by  excellent 
diagrams.  For  these,  as  well  as  the  details  of  the  experiments,  we 
refer  to  the  source  quoted  above. 

Ceratnm  Chlorali.  M.  Pave  si.  (Pharm.  Zeitung,  1875,  671  ; 
Chemist  and  Druggist,  1876,  15.)  The  writer  recommends  as  a 
substitute  for  emp.  diachylon  co.,  and  as  particularly  appropriate 
for  an  antiseptic  dressing,  the  following  cerate  : — Emp.  diachylon 
co.,  lOO'O  ;  glycerin  pur.,  10*0;  chloral  hydrate,  15*0  parts.  The 
plaster  is  melted  in  a  porcelain  dish  by  a  gentle  heat,  removed  from 
the  fire,  and  the  glycerin  and  chloral  hydrate  mixed  intimately 
with  it.  The  cerate  may  be  shaped  into  tablets  or  rolls.  Spread 
upon  linen  it  is  of  a  yellowish  white  colour,  has  a  faint  odour  of 
chloral,  and  is  strongly  adhesive. 

Pavesi  recommends  the  introduction  of  this  cerate  into  hospitals, 
in  which,  in  consequence  of  overfilling,  pyaemia  and  similar  affec- 
tions are  common.  The  plaster  develops  ozone,  by  which  the 
microscopic  fungi,  which  are  to  be  considered  the  cause  of  the 
maladies  named,  are  destroyed.  How  far  this  at  present  depends 
on  experience  or  on  theory  is  not  evident.  Pavesi  ;s  also  of  opinion 
that  by  reason  of  its  anaesthetic  properties  the  cerate  merits  trial  in 
rheumatism. 
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Lactopeptin.     (From  the 

Oil, 

Paint, 

and  Drug  Report 

176.) 

JJ,     Sugar  of  Milk      . 

20  ounces. 

Pepsin,  pure 

4  ounces. 

Pancreatin,  pure 

3  ounces. 

Ptyalin  or  Diastase 

1  dram. 

Lactic  Acid 

24  fl.  drams. 

Hydrochloric  Acid 

.     2|  fl.  drams. 

Powder  and  mix. 

Extractum  Prnni  Virginianae  Fluidum.  J.  W.  Smith.  (Amer. 
Journ.  Pharm.,  1876,  215.)  The  author  recommends  the  following 
formula  as  yielding  an  extract  superior  in  its  sensible  properties  to 
that  of  the  U.  S.  Pharmacopoeia: — 


Wild  Cherry  Bark,  in  coarse  powder 

.     64  oz.  (troy) 

Water 

.     2  pints. 

Glycerin 

1  pint. 

Alcohol,  95  per  cent.    . 

q.  s. 

Sweet  almonds,  blanched     . 

8  oz.  (avoir.) 

Mix  the  glycerin  and  water,  moisten  the  bark  with  two  pints  of 
the  mixture,  allow  it  to  stand  in  a  closely  covered  vessel  for  four 
days,  then  pack  in  a  conical  glass  percolator  and  pour  on  the  re- 
mainder of  the  mixture ;  when  this  has  disappeared  from  the  surface, 
gradually  pour  on  the  alcohol  until  48  fluid  ounces  have  been 
obtained,  and  set  this  portion  aside.  Continue  the  percolation  with 
the  alcohol  until  80  fluid  ounces  more  have  been  obtained.  Evapo- 
rate this  by  means  of  a  water  bath  to  16  fluid  ounces,  and  allow  it 
to  cool.  The  almonds  having  been  reduced  to  a  smooth  paste,  mix 
this  last  portion  with  them,  add  to  this  the  first  portion  reserved,  in 
a  closely-stoppered  bottle,  and  agitate  the  whole  together.  Allow  it 
to  remain  in  contact  for  48  hours,  with  frequent  agitation;  then 
prepare  some  paper  pulp,  place  in  a  filter  in  a  glass  funnel,  add  the 
mixture  gradually  to  the  pulp,  and  stir  upon  each  addition,  so  as  to 
get  the  mixture  thoroughly  incorporated  with  the  pulp,  the  funnel 
being  kept  closely  covered  during  the  process.  The  result  being  an 
extract  of  a  brilliant  reddish  brown  colour,  possessing  all  the  virtues 
of  the  bark  in  a  very  marked  degree. 

Indelible  Ink.  (Schweizerische  Wochensclirift  fur  Pharmacie,  1876, 
No.  10.)  200  grams  tartaric  acid  are  dissolved  in  1  litre  of  hot 
water ;  in  one-half  of  the  solution  dissolve  100  grams  of  oily  anilin ; 
add  the  other  half,  and  then  100  grams  of  chlorate  of  potassium. 
Allow  the  solution  to  cool  and  subside  until  next  day ;  filter  from 
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the  bitartrate,  and  bring  the  liquid  to  the  density  of  7°  B.  Thicken 
sufficiently  with  gum  arabic,  and  add  to  each  litre  20  grams  of  copper 
sulphate,  dissolved  in  a  little  water.  This  ink  may  be  at  once  used 
for  printing  muslin  and  other  fabrics,  upon  which  the  black  colour 
will  be  perfectly  developed  by  bleaching  liquids.  Chlorate  of  copper 
is  also  used  for  writing  upon  zinc  used  for  signs  and  labels  exposed 
to  the  weather. 

Salicin  as  a  Remedy  for  Acute  Rheumatism.  (Pharm.  Gentral- 
halle,  1876,  196.)  From  a  report  in  the  Lancet  (March  4th  and 
11th),  it  appears  that  Dr.  Maclagan  has  applied  salicin  with  great 
success  in  acute  rheumatism.  It  was  administered  in  doses  of  0*6 
to  2  grams  every  two  to  four  hours,  and  the  results  obtained  were 
quite  as  favourable  as  those  reported  of  salicylic  acid.  Pain  and 
fever  ceased  in  the  course  of  48  hours.  Owing  to  the  bitter  and 
not  unpleasant  taste  of  salicin,  and  the  absence  of  any  irritative 
effect  on  the  intestinal  tract,  this  preparation  would  seem  to  be 
preferable  to  salicylic  acid. 

Similar  results  have  been  obtained  by  M.  Senator  (Centralhlnit 
fwr  die  Med.  Wissensch.,  No.  14),  who  found  that  salicin  administered 
in  doses  of  2-5  to  6  grams  reduces  the  temperature  of  the  body  in 
febrile  conditions  to  the  same  extent  and  with  the  same  certainty 
as  salicylic  acid. 

Salicylic  Acid  as  a  Remedy  for  Diphtheritis.  Dr.  Frontheim. 
{Journal  fur  pract.  Chem.,  1875,  211.)  The  author  speaks  very 
favourably  of  the  action  of  salicylic  acid  in  diphtheritis.  None  of  the 
eases  thus  treated  terminated  fatally.  In  the  milder  cases  recovery 
took  place  in  two  to  four  days,  and  in  the  more  severe  cases  within 
eight  days.  He  also  applied  this  remedy  with  marked  success  in 
four  cases  of  measles. 

The  Comparative  Merits  of  Potassium  Chlorate,  Carbolic  Acid, 
and  Salicylic  Acid  as  Remedies  for  Diphtheritis.  Dr.  Schuler. 
(Pliarm.  Centralhalle,  1876,  28,  from  Berlin  Klin.  Wochenschr.)  Out 
of  79  cases  of  diphtheritis  treated  by  the  author,  potassium  chlorate 
was  applied  in  41,  carbolic  acid  in  23,  and  salicylic  acid  in  15  cases. 
Of  the  patients  treated  with  potassium  chlorate,  146  per  cent,  died  ; 
of  those  treated  with  carbolic  acid  nearly  all  recovered,  only  4*3  per 
cent,  of  the  cases  terminating  fatally;  whilst  the  results  with  salicylic 
acid  were  very  unfavourable,  the  number  of  deaths  amounting  to  46*6 
per  cent.  In  the  author's  opinion,  these  results  show  at  least  that 
salicylic  acid  is  not  superior  to  the  two  other  remedies. 

The  Internal  Application  of  Salicylic  Acid  as  an  Antiseptic. 
Prof.   Feser   and    Prof.    Friedberger.       (Nenes    Bepert.    fur 
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Pharm.,  xxiv.,  510-531,  and  xxv.,  148-177.)  The  very  extensive 
series  of  experiments  carried  out  by  the  authors  lead  to  the  conclu- 
sion that  salicylic  acid  cannot  be  regarded  as  a  remedy  for  septicae- 
mia, as  the  very  largest  doses  which  the  organism  can  bear  are 
insufficient  to  overcome  the  alkalinity  of  the  blood;  salicylic  acid, 
therefore,  can  only  exist  in  the  blood  in  combination  with  sodium, 
and  in  this  state  it  is  void  of  antiseptic  properties.  The  alkalinity 
of  the  blood  appears  to  be  an  essential  condition  of  life. 
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CONSTITUTION. 


Art.  I.  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  following  :— 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncompromisingly  the  principle  of  purity  in  Medicine. 

•4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 
ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II. — Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  7s.  6d.  annually,  which  shall  be  due  in  advance  upon  July  1. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
Local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

%*  Authors  are  specially  requested  to  send  the  titles  of  their  Papers  to  either  of  the  General 
Secretaries  two  or  three  weeks  before  the  Annual  Meeting.     The  subjects  will  then  be  extensively 
1,  and  thus  full  interest  ict.ll  be  secured. 


FORM  OF  NOMINATION. 

I  Nominate 

{Name) 

(Address) 

as  a  Member  of  the  British  Pharmaceutical  Conference. 


Date. 


The  nomination  must  be  legibly  written,  and  forwarded  to  one  of  the  Honorary  General 
Secretaries,  Prof.  Attfield,  17,  Bloomsbury  Square,  W.O.,  or  F.  Baden  Bengeb,  F.C.S., 
7,  Exchange  Street,  Royal  Exchange,  Manchester,  either  of  whom,  or  any  other  officer  or 
member,  will  duly  sign  the  paper. 

Pupils  and  Assistants,  as  well  as  Principals,  are  invited  to  become  members. 
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Ashworth,  Mr.  T. ,  Brierfield-in-little-Marsden,  near  Burnley,  Lanes. 

Aspinall,  Mr.  J.,  Whitworth,  near  Bochdale. 

Asquith,  Mr.  W.  C.,  Market  Street,  Colne. 

Astin,  Mr.  E.,  114,  Abbey  Street,  Accrington. 

Astley,  Mr.  J.,  4,  Broadgate,  Coventry. 

Atherton,  J.  H.,  F.C.S.,  Nottingham. 

Atkins,  Mr.  S.  B.,  Marketplace,  Salisbury. 

Atkins,  Mr.  T.  W.,  High  Street,  Poole,  Dorset. 

Atkins,  Mr.  W.  R.,  Medical  Hall,  Salisbury. 

Atkins,  Mr.  W.  S. ,  106,  Broad  Street,  Birmingham. 

Atkinson,  Mr.  J.,  Tynemouth,  Nortbumberland. 

Atkinson,  Mr.  L.,  20,  Greenwich  Boad,  S.E. 

Atmore,  Mr.  G.,  High  Street,  King's  Lynn,  Norfolk. 

Attenborough,  Mr.  H.  B.,  31,  Egginton  St.,  Bocbdale  Bd..  Manchester. 

Attfield,  Prof.  J.,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Attwood,  Mr.  A.,  147,  Cannon  Street,  E.C. 

Ault,  Mr.  J.,  Eastwood,  Notts. 

Austin,  Mr.  H.  F.,  126,  Bermondsey  Street,  S.E. 

Babtie,  Mr.  J.,  Dumbarton. 

Backhouse,  Mr.  H.  N.,  76,  New  Bond  Street,  W. 

Badcock,  Mr.  J.,  Barnard  Castle. 

Bagnall,  Mr.  W.  H.,  7,  New  Street,  Lancaster. 

Bagshaw,  Mr.  W.,  37,  Terrace  Buildings,  Yorkshire  Street,  Oldham. 

Baigent,  Mr.  W.  H.,  Clifton  Boad,  Shefford,  Beds. 

Bail'don,  Mr.  H.  B.,  73,  Princes  Street,  Edinburgh. 

Baildon,  Mr.  H.  C,  73,  Princes  Street,  Edinburgh. 

Bailey,  Mr.  J.  B.,  9,  Coley  Hill,  Beading. 

Bailey,  Mr.  J.  H.,  3,  Mornington  Terrace,  Wanstead,  E. 

Bailey,  Mr.  J.  T.,  Thornton,  near  Bradford. 

Bailey,  Mr.  T.,  Westbury,  Wilts. 

Bailey,  Mr.  W. ,  Horseley  Fields  Chemical  Works,  Wolverhampton. 

Baily,  Mr.  J.,  156,  Clapham  Boad,  S.W. 

Baine,  Mr.  J.  A.,  9,  West  Blackhall  Street,  Greenock. 

Baker,  Mr.  C.  P.,  High  Street,  Chelmsford. 

Baker,  Mr.  F.,  Harnet  Street,  Sandwich. 

Baker,  Mr.  G.,  High  Street,  Cosham,  Hants. 

Baker,  Mr.  P.  C,  Magdalen  Street,  Norwich. 

Baker,  W.,  F.C.S.,  46,  High  Street,  Sheffield. 

Balch,  Mr.  E.,  25,  Queen  Street,  Bamsgate. 

Balchin,  Mr.  E.  S.,  135,  Penton  Place,  Newington  Butts,  S.E. 

Balcomb,  Mr.  J.,  10,  Suffolk  Parade,  Cheltenham. 

Baldock,  J.  H.,  F.L.S.,  F.C.S.,  3,  High  Street,  South  Norwood,  S.E. 

Balkwill,  Mr.  A.  P.,  106,  Old  Town  Street,  Plymouth. 

Ball,  A.,  M.R.C.S.,  St.  Leonards,  York. 

Ball,  Mr.  E.,  1,  Spring  Gardens,  Buxton. 

Ball,  Mr.  W.,  65,  Bussell  Street,  Landport. 

Balls,  Mr.  G.,  189,  High  Street,  Deptford,  S.E. 

Baly,  Mr.  J.,  40,  High  Street,  Warwick. 

Bamford,  Mr.  J.  W.,  37,  Cronkeyshaw  Road,  Rochdale. 

Bancks,  Mr.  A.,  Guisbro',  Yorks. 

Banfield,  Mr.  H.  W.,  5,  Lower  Clapton  Road,  E. 

Bannerman,  Mr.  C.  A.,  Market  Square,  Lytham,  Lanes. 

Bannister,  R.,  F.C.S.,  F.R.M.S.,  Inland  Revenue  Laboratory,  Somerset 

House,  W.C. 
Bannister,  Mr.  W.,  108,  Patrick  Street,  Cork. 
Barber,  Mr.  G.,  27,  Botanic  Road,  Liverpool. 
Barclay,  Mr.  T.,  17,  Bull  Street,  Birmingham. 
Barker,  Mr.  C.  D.,  51,  White  Ladies'  Boad,  Clifton,  Bristol. 
Barker,  Mr.  R.,  2,  Meadow  Place,  Mold,  Flint. 
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Barker,  Mr.  W.  E.,  143,  New  Bond  Street,  W. 

Barlow,  Mr.  F.,  Stafford  Street,  Longton,  Staffordshire. 

Barnard,  Mr.  J.,  338,  Oxford  Street,  W. 

Barnes,  Mr.  B.,  57,  St.  Peter's  Street,  Derby. 

Barnes,  J.  B.,  F.C.S.,  1,  Trevor  Terrace,  Princes  Gate,  W. 

Barnett,  Mr.  A.,  5,  The  Colonnade,  Buxton,  Derbyshire. 

Barnitt,  Mr.  F.,  Old  Bond  Street,  Bath. 

Barnitt,  Mr.  J.,  4,  Upper  Parade,  Leamington. 

Barr,  Mr.  R.,  Gourock,  N.B. 

Barraclough,  Mr.  T.,  Roscoe  Terrace,  Chapeltown  Road,  Leeds. 

Barret,  Mr.  E.  L.,  53,  Springfield  Road,  St.  John's  Wood,  N.W. 

Barrett,  F.  J.,  F.C.S.,  Messrs.  Wyley's  &  Co. ,  Coventry. 

Barrett,  Mr.  T.  G.,  Church  Street,  Ilchester. 

Barron,  Mr.  F.,  1,  Bush  Lane,  E.C. 

Barron,  Mr.  W.,  37,  Winchcomb  Street,  Cheltenham. 

Bartle,  Mr.  W.  F.,  47,  Blackfriars  Road,  S.E. 

Barton,  Mr.  A.,  Campbeltown,  Argyleshire. 

Barton,  Mr.  A.  F.  G.,  115,  Edge  Lane,  Liverpool. 

Barton,  Mr.  H.  E.,  High  Street,  Kenilworth. 

Barton,  Mr.  H.,  77,  King's  Road,  Brighton. 

Barton,  Mr.  S.  W.,  Nevill  Street,  Southport. 

Bascombe,  Mr.  F.,  172,  New  Bond  Street,  W. 

Bassett,  Mr.  C,  Taff  Street,  Pontypridd. 

Batchelor,  Mr.  C,  90,  West  Street,  Fareham,  Hants. 

Bateman,  Mr.  T.  H.,  5,  The  Pavement,  Forest  Hill,  S.E. 

Bates,  Mr.  J.,  214,  High  Street,  Deritend,  Birmingham. 

Bates,  Mr.  J.,  Wellington,  Salop. 

Bates,  Mr.  W.  J.,  116,  Mill  Street,  Macclesfield. 

Bateson,  Mr.  T.,  23,  Stricklandgate,  Kendal. 

Bathe,  Mr.  R.  S.,  7,  Lower  Terrace,  Notting  Hill,  W. 

Bathgate,  Mr.  W.  L.,  23,  Canning  Place,  Liverpool. 

Battersby,  Mr.  S.,  Cheapside,  Lancaster. 

Batting,  Mr.  T.  G.,  126,  Loughborough  Road,  Brixton,  S.W. 

Baxter,  Mr.  G.,  13,  Foregate  Street,  Chester. 

Bayley,  Mr.  G.  H.,  12,  Victoria  Road,  Saltaire,  near  Leeds. 

Bayley,  Mr.  J.  T..  Brownhills,  near  Walsall. 

Baynes,  J.,  F.C.S.,  Laboratory,  Royal  Chambers,  Scale  Lane,  Hull. 

Beach,  Mr.  J.,  Bridport. 

Beach,  Mr.  T.  C,  134,  Westgate  Street,  Gloucester. 

Beal,  Mr.  E.  J.,  Ilford. 

Beamish,  Mr.  G.  P.,  Ditchley,  Little  Island,  Cork. 

Beanlands,  Mr.  S.,  11,  Arctic  Parade,  Great  Horton,  Bradford,  Yorks. 

Beardsley,  Mr.  J.,  Nottingham. 

Beaumont,  Mr.  C.  F.  J.  B.,  1,  High  Street,  Chislehurst,  S.E. 

Beetham,  Mr.  M.,  7,  Promenade  Villas,  Cheltenham. 

Belfield,  Mr.  W.,  267,  Stamford  Street,  Ashton-under-Lyne. 

Bell,  Mr.  C.  B.,  6,  Spring  Bank,  Hull. 

Bell,  Mr.  F.,  36,  Tyrrei  Street,  Bradford. 

Bell,  Mr.  F.  E.,  Tow  Law. 

Bell,  Mr.  F.  R.,  Sussex  Street,  Middlesboro-on-Tees. 

Bell,  Mr.  G.,  Market  Place,  Hexham. 

Bell,  Mr.  J.  A.,  Ashton,  near  Preston. 

Bell,  Mr.  R.  E.,  161,  East  Street,  Walworth,  S.E. 

Bell,  Mr.  T.,  Ambleside. 

Bell,  Mr.  W.,  Victoria  Villa,  Padford  Road,  Leamington. 

Bell,  Mr.  W.  H.,  96,  Albany  Street,  N.W. 

Bellerby,  Mr.  M.,  25,  Shield  Street,  Newcastle-on-Tyne. 

Benger,  F.  B.,  F.C.S.,  7,  Exchange  Street,  Manchester. 

Bennet,  Mr.  J.  D.,  Address  unknown. 

Bennett,  Mr.  G.,  10,  Bridge  Street,  York. 
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Bennett,  Mr.  H.,  112,  Upper  George  Street,  Kingstown. 

Bennett,  Mr.  J.,  14,  Waterloo  Road,  Widnes,  near  Warrington. 

Bennett,  Mr.  R.,  3,  King  Street,  Sheffield. 

Bennett,  Mr.  S.,  Tunstall,  North  Staffs. 

Benson,  J.  L.,  Ph.D.,  Salthouse  Lane,  Hull. 

Bentley,  Prof.  R.,  F.L.S.,  17,  Bloomsbury  Square,  W.C. 

Bernays,  Dr.  A.  J.,  F.C.S.,  St.  Thomas's  Hospital,  S.E. 

Berry,  Mr.  E.,  The  Cross,  Gloucester. 

Berry,  Mr.  T.,  189,  Henshaw  Street,  Oldham. 

Berry,  Mr.  W.,  15,  Albert  Villas,  Cotham,  Bristol. 

Best,  T.  F.,  F.C.S.,  66,  Aldersgate  Street,  E.C. 

Betty,  Mr.  S.  C,  1,  Park  Street,  Camden  Town,  N.W. 

Bevan,  Mr.  C.  F.,  Church  Street,  Harwich. 

Bibbings,  Mr.  J.  H.,  Aqua  Villa,  Manning's  Hill,  Newton  Abbot. 

Bickerdike,  W.  E.,  F.C.S.,  Eagle  Chemical  Works,  Church. 

Bicknell,  Mr.  W.,  97,  Ebury  Street,  Pimlico,  S.W. 

Biddiscombe,  Mr.  C,  60,  St.  James's  Place,  Plumstead,  S.E. 

Bienvenu,  Mr.  J.,  Southampton. 

Biffin,  Mr.  T.,  156,  Clapham  Road,  S.W. 

Billing,  Mr.  T.,  86,  King's  Road,  Brighton. 

Billington,  Mr.  F.,  127,  Wavertree  Road,  Liverpool. 

Bindloss,  Mr.  G.  F.,  97,  Leighton  Road,  N.W. 

Bing,  Mr.  E.,  41,  George's  Street,  Canterbury. 

Bingley,  Mr.  J.,  Northampton. 

Binnie,  Mr.  R.,  137,  High  Street,  Dumbarton,  N.B. 

Birch,  Mr.  H.  C,  7,  Church  Road,  Upper  Norwood,  S.E. 

Bird,  Mr.  A.,  Wood  Lane,  Shepherd's  Bush,  W. 

Bird,  Mr.  W.  L.,  10,  Alexandra  Villas,  Uxbridge  Road,  Acton,  W. 

Birkett,  Mr.  J.,  The  Crescent,  Morecambe,  Lanes. 

Bishop,  Mr.  A.,  Specksfields,  Booth  Street,  E. 

Bishop,  Mr.  C.  E.,  338,  Oxford  Street,  W. 

Bishop,  Mr.  W.  M.,  233,  High  Street,  Lincoln. 

Blabey,  Mr.  J.  J.,  Allerton  Road,  Woolton,  near  Liverpool. 

Blackhurst,  Mr.  W.  S.,  Poulton  Street,  Kirkham. 

Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslem. 

Blades,  Mr.  F.,  10,  Gloucester  Road,  W. 

Bladon,  Mr.  W.  G.,  Blackmore  House,  Malvern  Wells. 

Blagmire,  Mr.  T.  C,  2,  St.  Ann's  Square,  Manchester. 

Blain,  Mr.  A.  H.,  341,  Upper  Parliament  Street,  Liverpool. 

Blain,  Mr.  W.,  Market  Street,  Bolton. 

Blair,  Mr.  R.  P.,  230,  South  Street,  Perth. 

Bland,  Mr.  H.,  33,  Newborough  Street,  Scarborough. 

Bland,  Mr.  J.  H.,  75,  High  Street,  Stourbridge. 

Blankley,  Mr.  W.,  Arnold,  Nottingham. 

Blanshard,  Mr.  G.,  Smith's  Place,  Edinburgh. 

Blatchley,  Mr.  T.,  Yeadon,  Yorks. 

Blelock,  Mr.  C.  J.,  Bridge  Street,  Chester. 

Bletsoe,  Mr.  J.,  124,  Southampton  Row,  W.C. 

Blood,  Mr.  C.,Formby,  Lancashire. 

Bluett,  Mr.  W.  R.,  237,  Amherst  Road,  Hacknev,  E. 

Blunt,  T.  P.,  M.A.,  F.C.S.,  4,  Victoria  Street,  Shrewsbury. 

Blyton,  Mr.  J.,  43,  Heywood  Street,  Cheetham,  Manchester. 

Bolam,  Mr.  J. ,  38,  Northumberland  Street,  Newcastle-on-Tyne. 

Bollans,  Mr.  E.,  Leamington. 

Bolton,  Mr.  C.  A.,  1,  Goosegate,  Nottingham. 

Bond,  Mr.  H.,  Litfield  House,  Portishead. 

Boor,  Mr.  F.,  Fallowfield,  Manchester. 

Boorne,  Mr.  C,  Union  Street,  Bristol. 

Booth,  Mr.  J.,  5,  Darwen  Street,  Blackburn. 

Booth,  Mr.  J. ,  Elmfield,  Rochdale. 
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Booth,  Mr.  J. ,  Heckmondwike. 

Booth,  Mr.  R.,  Parliament  Row,  Hanley. 

Booth,  Mr.  W.  G.,  30,  Swan  Street,  Manchester. 

Booth,  W.  H.,  M.R.C.S.,  St.  James's  Street,  Sheffield. 

Borland,  Mr.  J.,  7,  King  Street,  Kilmarnock. 

Bordass,  Mr.  J.,  Market  Place,  Driffield,  Yorks. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lyne. 

Botham,  Mr.  G.,  Medical  Hall,  Levenshulme. 

Botham,  Mr.  J.,  180,  Bury  New  Road,  Manchester. 

Botham,  Mr.  W.,  19,  Old  Haymarket,  Sheffield. 

Bottle,  A.,  F.C.S.,  Townwall  Street,  Dover. 

Bottrill,  Mr.  G-.  T.,  6,  Queen's  Terrace,  Finchley,  London,  N. 

Boucher,  Mr.  J.,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  7,  Pont  Street,  S.W. 

Bourdas,  Mr.  I.,  jun.,  48,  Belgrave  Road,  S.W. 

Bowden,  Mr.  W.,  76,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowker,  Mr.  W. ,  20,  Manor  Street,  Bolton. 

Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington  Road,  W. 

Bowling,  Mr.  J.  H.,  1,  Dimqnd  Street,  Pembroke  Dock. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Mount  Henley,  Sydenham  Hill,  S.E. 

Braddock,  Mr.  H.,  33,  Queen's  Road,  Oldham. 

Bradley,  Mr.  F.,  17,  Cross  Street,  Shepherdess  Walk,  N. 

Bradley,  Mr.  T.  D.,  33,  Bond  Street,  Brighton. 

Bradshaw,  Mr.  J. ,  Adlington,  near  Chorley,  Lancashire. 

Brady,  Mr.  A.,  29,  Mosley  Street,  Neweastle-on-Tyne. 

Brady,  H.  B.,  F.R.S.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Braithwaite,  Mr.  J.  C,  54,  Kentish  Town  Road,  N.W. 

Branson,  Mr.  F.  W.,  1,  Eversfield  Place,  St.  Leonard's-on-Sea. 

Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 

Brayshay,  Mr.  W.  B.,  38,  High  Street,  Stockton-on-Tees. 

Brearey,  Mr.  W.  A.,  Prospect  Hill,  Douglas,  Isle  of  Man. 

Breeze,  Mr.  G.,  36,  Catherine  Street,  Devonport. 

Bremner,  Mr.  J.,  Buckie,  Banffshire,  N.B. 

Bremridge,  Mr.  R,  17,  Bloomsbury  Square,  W.C. 

Brevitt,  Mr.  W.  Y.,  Darlington  Street,  Wolverhampton. 

Brewster,  Mr.  W.,  Market  Place,  Kingston-on-Tiiames. 

Bridgman,  Mr.  W.  L.,  St.  Mary  Church,  Torquay. 

Brierley,  Mr.  J.,  23,  Bridge  Street,  Burton-on-Trent. 

Brierley,  Mr.  J.  B.,  North  Bridge,  Halifax. 

Bright,  Mr.  R.,  29,  Bridge  Street,  Peterboro. 

Brightmore,  Mr.  W.,  237,  Maida  Vale,  W. 

Broad,  Mr.  J.,  Rise  House,  Hornsey  Rise,  N. 

Broad,  Mr.  J.  M.,  Rise  House,  Hornsey  Rise,  N. 

Brockbank,  Mr.  E.,  Settle. 

Brockett,  Mr.  R.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

Brodie,  Mr.  R.,  253,  Crown  Street,  Glasgow. 

Brook,  Mr.  R.,  11,  Silver  Street,  Halifax. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  T.,  Aire  Street,  Leeds. 

Brookes,  Mr.  F.  J. 

Brooks,  Mr.  C,  355,  Wandsworth  Road,  S.W. 

Broom,  Mr.  G.,  Llanelly,  Carmarthenshire. 

Broughton,  Mr.  A.,  99,  Meadow  Lane,  Leeds. 

Brown,  Mr.  A.  H.,  Shanklin,  I.  of  W. 

Brown,  Mr.  A.  J.,  55,  Trafalgar  Terrace,  Greenwich,  S.E. 

Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 

Brown,  Mr.  E.,  66,  Woodhouse  Lane,  Leeds. 
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Brown,  Mr.  E.  W.,  Thrapstone,  Northamptonshire. 

Brown,  Mr.  G.,  Sandown,  Isle  of  Wight. 

Brown,  Mr.  G.  B.,  48,  Church  Street,  Sheffield. 

Brown,  Mr.  H.,  40,  Aldersgate  Street,  E.C. 

Brown,  Mr.  H.  F.,  3,  Princess  Road,  South  Norwood,  S.E. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 

Brown,  Mr.  J.  F.,  4,  Market  Square,  Dover. 

Brown,  Mr.  R.  D.,  Loose  Hill,  Loose,  near  Maidstone,  Kent. 

Brown,  Mr.  T.,  110,  Trongate,  Glasgow. 

Brown,  Mr.  W.  B.,  100,  Fishergate,  Preston,  Lanes. 

Brown,  Mr.  W.  S.,  113,  Market  Street,  Manchester. 

Browrnen,  G.,  F.C.S.,  6,  Althorpe  Road,  Wandsworth  Common,  London, 

S.W. 
Bryant,  Mr.  R.  W.,  Alford,  Lines. 
Buchanan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 
Buchanan,  Dr.  T.  D.,  24,  Westminster  Terrace,  Glasgow. 
Buck,  Mr.  J.  E.,  Haverhill,  Suffolk. 
Buck,  Mr.  J.  M.,  179,  Bedford  Street  South,  Liverpool. 
Buck,  Mr.  R.  C,  192,  Breck  Road,  Liverpool. 
Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 
Buckley,  Mr.  R.  C,  Todmorden. 
Bulgin,  Mr.  W.,  New  Road,  Gravesend. 
Bull,  Mr.  B.,  High  Street,  Royston,  Herts. 
Bullen,  Mr.  T.,  13,  Hereford  Road,  Bayswater,  W. 
Bullock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Road,  Anerley. 
Bullock,  J.  L.,  F.C.S.,  3,  Hanover  Street,  W. 
Bulmer,  Mr.  T.  P.,  4,  Low-Ousegate,  York. 
Ptu-ch,  Mr.  W.,  High  Street,  West  Bromwich. 
Burden,  Mr.  E.  M.,  38,  Duke  Street,  Grosvenor  Square,  W. 
Burdon,  Mr.  J.,  Claypath,  Durham. 
Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 
Burgess,  Mr.  R.,  Winsford,  Cheshire. 
Burkinshaw,  Mr.  W.  T.,  Belper,  Derbyshire. 
Burlinson,  Mr.  T.,  Central  Hall,  Sunderland. 
Burn,  Mr.  D.  H.,  High  Street,  Arbroath. 
Burns,  Mr.  W.,  109,  High  Street,  Ayr,  N.B. 
Burrell,  Mr.  G.,  116,  High  Street,  Montrose. 
Burrows,  Mr.  H.  C.,29,  Leadenhall  Street,  Leicester. 
Burt,  Mr.  G.  E.,  76,  York  Place,  Westminster,  S.W. 
Burt,  Mr.  J.,  61,  Montague  Street,  Worthing. 
Burton,  Mr.  J.  D.,  397,  Cambridge  Road,  E. 
Burton,  Mr.  S.,  10|,  High  Cross  Street,  Leicester. 
Bury,  Mr.  J.,  9,  King  Street,  Manchester. 
Busby,  Mr.  H.  H.,  2,  Grafton  Street,  Brighton. 
Busby,  Mr.  J.,  Harpenden,  Herts. 
Bush,  Mr.  T.,  Paulton,  near  Bristol. 
Bushby,  Mr.  T.,  41,  Stockport  Road,  Manchester. 
Butcher,  Mr.  T.,  418,  High  Street,  Cheltenham. 
Butler,  Mr.  E.  H.,  Humberstone  Gate,  Leicester. 
Butler,  Mr.  J.,  jun.,  Great  Bridge,  Tipton. 
Butt,  E.  N.,  F.C.S.,  13,  Curzon  Street,  W. 
Butterworth,  Mr.  A.,  37,  Wakefield  Road,  Bradford,  Yorks. 

Caley,  Mr.  A.  J.,  Bedford  Street,  Norwich. 
Callaway,  Mr.  L.,  Ipswich. 

Calvert,  Mr.  R.,  Market  Cross,  Stokesley,  Yorks. 
Campbell,  Mr.  G.  W.,  Commercial  Square,  Leyburn. 
Campbell,  Mr.  J.,  127,  Main  Street,  Glasgow. 
Canning,  Mr.  W.,  Great  Hampton  Street,  Birmingham. 
Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 
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Cardwell,  Mr.  E.  (Mr.  Lang,  Kirkdale,  Sydenham,  S.E.) 

Cardwell,  Mr.  J.,  Wakefield. 

Carlton,  Mr.  W.  P.,  8,  High  Street,  Horncastle. 

Carnegie,  Mr.  W.,  108,  Patrick  Street,  Cork. 

Carpenter,  Mr.  J.  T.,  York  Road,  Montpelier,  Bristol. 

Carr,  Mr.  W.,  5,  Upper  George  Street,  Leicester. 

Carr,  Mr.  W.  G.,  High  Street,  Berwick-on-Tweed. 

Carran,  Mr.  T.,  Peel,  Isle  of  Man. 

Carruthers,  Mr.  R.  B.,  223,  Oxford  Street,  Manchester. 

Carteighe,  M.,  F.C.S.,  172,  New  Bond  Street,  W. 

Carter,  Mr.  W.,  Cheetham  Hill,  Manchester. 

Cartwright,  Mr.  W.,  Ironmarket,  Newcastle-under-Lyme. 

Cassels,  Mr.  T.,  Bloomgate,  Lanark,  N.B. 

Caunt,  Mr.  W.  F.,  96,  Bickley  Street,  Alexandra  Park,  Moss   Side, 

Manchester. 
Caw,  Mr.  J.,  Cupar,  Fife,  N.B. 
Cawdell,  Mr.  G.,  12,  London  Street,  Hyde  Park,  W. 
Challice,  Mr.  W.  G.  W.,  34,  Vilhers  Street,  Strand,  W.C. 
Challinor,  Mr.  M.,  25,  Market  Street,  Bolton. 
Challinor,  Mr.  S.  M.,  35,  Deansgate,  Bolton. 
Chamberlain,  Mr.  W.,  Downton,  near  Salisbury,  Wilts. 
Chambers,  Mr.  J.,  Eastwood,  Notts. 
Chaplin,  Mr.  J.  L.,  Cornmarket,  Wakefield,  Yorks. 
Chapman,  Mr.  H.,  Marine  House,  Clevedon. 
Chapman,  Mr.  R.  J.,  Chipping  Ongar,  Essex. 
Charity,  Mr.  W.,  50,  Lime  Street,  E.C. 
Chater,  Mr.  E.  M.,  129,  High  Street,  Watford. 
Cheese,  Mr.  H.,  Coleford,  Gloucestershire. 
Chellew,  Mr.  W.  D.,  79,  Lord  Street,  Liverpool. 
Chessall,  Mr.  R.,  Fore  Street,  Sidmouth. 
Cheverton,  G.,  F.C.S.,  The  Broadway,  Tunbridge  Wells. 
Chifney,  G.  J.,  F.C.S.,  High  Street,  Mildenhall,  Suffolk. 
Chignell,  Mr.  A.,  Havant,  Hants. 
Chipperfield,  Mr.  R.,  50,  Oxford  Street,  Southampton. 
Chrispin,  W.,  F.C.S.,  39,  King's  Street,  Huddersfield. 
Church,  Prof.  A.  H.,  M.A.,  F.C.S.,  The  Laboratory,  Royal  Agricultural 

College,  Cirencester. 
Church,  Mr.  H.  J.,  Cambridge. 
Church,  Mr.  J.,  193,  Brixton  Road,  S.W. 
Churchill,  Mr.  H.,  9,  St.  Patrick's  Terrace,  Cork. 
Churchouse,  Mr.  W.  B.,  Medical  Hall,  Chard. 
Clapham,  Mr.  J.,  Wade  Lane,  Leeds. 

Clapham,  Mr.  J.  W.,  junr.,  Oak  House,  Meamwood  Road,  Leeds. 
Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newington,  N.  • 

Clarabut,  Mr.  J.  B.,  170,  Lower  Street,  Deal. 
Clark,  Mr.  E.,  Market  Street,  Lancaster. 
Clark,  Mr.  J.,  Melbourne  Terrace,  York. 
Clark,  Mr.  J.,  Portsoy,  Banffshire,  N.B. 

Clark,  Mr.  J.  A.,  11,  Duncan  Place,  London  Fields,  Hackney,  E. 
Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 
Clark,  Mr.  R.  J.,  77,  Old  Town  Street,  Plymouth. 
Clark,  Mr.  S.  P.,  Cambusland,  N.B. 
Clarke,  Mr.  A.  H.,  Crown  Hill,  Croydon. 
Clarke,  Mr.  G.  B.,  3,  High  Street,  Woburn. 
Clarke,  Mr.  I.,  45,  Blanket  Row,  Hull. 
Clarke,  Mr.  J.  A.,  132,  London  Street,  Glasgow. 
Clarke,  Mr.  J.  G.,  20,  Great  Clowes  Street,  Lower  Broughton. 
Clarke,  Mr.  R.  F.,  11,  Strand,  Torquay. 
Clarke,  Mr.  T.,  19,  Market  Place,  Stockport. 
Clarke,  Mr.  T.  M.,  50,  George  Street,  Richmond,  Surrey. 


394  BRITISH    PHARMACEUTICAL   CONFERENCE. 

Clarke,  Mr.  W.,  153,  High  Street,  Stockton-on-Tees. 

Claypole,  Mr.  A.  H.,  York  Town,  Farnborough  Station,  Surrey. 

Clayton,  Mr.  D.  T.,  103,  Cleethorpe  Road,  Grimsby. 

Clayton,  Mr.  F.  C,  18,  Wheeleys  Lane,  Birmingham. 

Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 

Cleave,  Mr.  W.,  Chudleigh. 

Cleaver,  E.  L.,  F.C.S.,  1, Devonshire  Ter.,  MarloesRoad,  Kensington,  W. 

Clews,  Mr.  E.  J.,  35,  Darlington  Street,  Wolverhampton. 

Clifford,  Mr.  T.  A.,  3,  Kildare  Terrace,  Westbourne  Park,  W. 

Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 

Clift,  Mr.  H.,  25,  Chilworth  Street,  W. 

Clift,  Mr.  J.,  Dorking. 

Clifton,  Mr.  F.,  31,  Corn  Market,  Derby. 

Clifton,  Mr.  G.  F.,  45,  Fleet  Street,  Bury,  Lanes. 

Clough,  Mr.  J.,  11,  High  Street,  Northwich. 

Coates,  Mr.  A.,  King  Street,  Bake  well. 

Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

Cocher,  Mr.  J.,  3,  St.  James  Street,  Kings  Lynn. 

Cocking,  Mr.  F.  J. ,  10,  Wellington  Street,  Teignmouth. 

Cocks,  Mr.  J.  L.,  88,  Chancery  Lane,  W.C. 

Cocks,  Mr.  J.  W.,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  20,  Bucklersbury,  E.C. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford. 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

Coker,  Mr.  O.  C,  95,  Old  Town  Street,  Plymouth. 

Colby,  Mr.  J.,  101,  Western  Road,  Brighton. 

Colchester,  Mr.  W.  M.,  junr.,  2,  Crown  Street,  Hoxton,  N. 

Colclough,  Mr.  W.,  38a,  King  William  Street,  London  Bridge,  E.C. 

Coldwell,  Mr.  D.  B.,  86,  Queen's  Road,  Peckham,  S.E. 

Cole,  Mr.  A.  C,  Lee,  S.E. 

Cole,  Mr.  Frederic  A.,  F.C.S.,  33,  Saint  Botolph's  Street,  Colchester. 

Cole,  Mr.  J.,  Whittlesev,  Cambs. 

Coles,  Mr.  F.,  248,  King's  Road,  Chelsea,  S.W. 

Coles,  Mr.  J.  W.,  197,  Camberwell  New  Road,  S.E. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Collett,  Mr.  C.  B.,  19,  South  Street,  Exeter. 

Collier,  Mr.  J.  A.,  55,  James  Street,  Bute  Dock,  Cardiff. 

Collins,  J.,  F.B.S.Edin.,  11,  Artbur  Street,  Deptford,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 

Collins,  Mr.  T.  R.,  28,  London  Road,  Lowestoft. 

Colton,  Mr.  T.,  Ousegate,  Selby,  Yorkshire. 

Commans,  Mr.  R.  D.,  George  Street,  Bath. 

Congreve,  Mr.  G.  T.,  Rye  Lane,  Peckbam,  Surrey. 

Constance,  Mr.  E.,  114,  Leadenhall  Street,  E.C. 

Cook,  Dr.  E.  A.,  F.C.S.,  Crosfield,  Barrow  &  Co.,  323,  Vauxhall  Road, 

Liverpool. 
Cook,  R.,  Esplanade,  Ealing,  W. 
Cook,  Mr.  R. ,  Great  Grimsby,  Lincolnshire. 
Cook,  Mr.  T. ,  52,  Nortbgate  Street,  Gloucester. 
Cooke,  Mr.  J.,  Waterview,  Blackrock,  Cork. 
Cooke,  Mr.  P.,  Church  Row,  Wandsworth,  S.W. 
Cooke,  Mr.  W.,  27,  St.  Giles  Street,  Norwich. 
Cooke,  Mr.  W.  K.,  80,  Argyle  Street,  Birkenbead. 
Cooper,  Mr.  Albert,  80,  Gloucester  Road,  Soutb  Kensington,  S.W. 
Cooper,  Mr.  A.,  45,  Market  Street,  Ashby-de-la-Zouch. 
Cooper,  Mr.  F.  R.,  7,  Excbange  Street,  Manchester. 
Cooper,  Mr.  G.,  101,  Fore  Street,  Exeter. 
Cooper,  Mr.  H.  G. ,  24,  High  Street,  Grantham. 
Cooper,  Mr.  J.  N.,  Bromwich  Grange,  St.  John's,  Worcester. 
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Cooper,  Mr.  M.,  Church,  near  Accrington. 

Cooper,  Mr.  T.,  44,  Market  Place,  Leicester. 

Cooper,  Mr.  T.,  30,  Walrngate,  York. 

Cooper,  Mr.  W.  J.,  17,  Marketplace,  Cockermouth. 

Corder,  Mr.  0.,  31,  London  Street,  Norwich. 

Cordwin,  Mr.  W.,  Cinderford,  Gloucestershire. 

Corfield,  Mr.  C,  Church  Street,  St.  Dav,  Cornwall. 

Corfield,  Mr.  T.  J.  T.,  Church  Street,  St.  Day,  Cornwall. 

Cornelius,  Mr.  J.,  11,  Regent  Place,  Teignmouth. 

Cornell,  Mr.  W.,  14,  Tavern  Street,  Ipswich. 

Cornish,  Mr.  H.  R.,  24,  Market  Place,  Penzance. 

Cornish,  Mr.  W.,  174,  Western.  Road,  Brighton. 

Cortis,  Mr.  C,  Worthing,  Sussex. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 

Cosway,  Mr.  E.  C,  19,  Notting-Hill  Terrace,  W. 

Cotterell,  Mr.  W.  H.,  181,  Snargate  Street,  Dover. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes. 

Cottrill,  Mr.  G.  J.,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  24,  Park  Terrace,  Regent's  Park,  N.W. 

Coulter,  Mr.  G.,  Sedbergh,  near  Kendal. 

Count,  Mr.  S. ,  Market  Place,  Beccles. 

Coupland,  Mr.  J.,  High  Harrogate. 

Courtenay,  Mr.  A.,  5,  Llanberis  Terrace, Rve  Croft  Road,  Lewisharn,  S.W. 

Coutts,  Mr.  A.,  Path-head,  Kirkcaldy,  N.B. 

Coverley,  Mr.  E.  C,  4,  Thayer  Street,  W. 

Cowan,  Prof.,  M.D.,  159,  Bath  Street,  Glasgow. 

Cowan,  W.  M.,  F.C.S.,  29,  Cathcart  Street,  Greenock. 

Cowgill,  Mr.  B.  B.,  Sowerby  Bridge,  Yorks. 

Coxon,  Mr.  R.  J.  (Mr.  Robinson's),  Chester-le- Street. 

Cracknell,  Mr.  C,  217,  Edgware  Road,  W. 

Cragg,  Mr.  J.,  52,  Fenton  Street,  Leeds. 

Craig,  Mr.  G.,  Duncanstone,  Insch,  Aberdeenshire. 

Crampton,  Mr.  J.,  Post  Office,  Sawston,  Cambridge. 

Crarar,  Mr.  J.,  7,  High  Street,  Blairgowrie. 

Crawley,  Mr.  H.,  19,  Phoenix  Street,  Somers  Town,  N.W. 

Crawshaw,  Mr.  E.,  64,  St.  James's  Street,  Burnley. 

Cridland,  Mr.  E.,  Stradbroke,  Suffolk. 

Crisp,  Mr.  F.  A.,  270,  Walworth  Road,  S.E. 

Crispe,  Mr.  J.,  4,  Cheapside,  E.C. 

Cromwell,  Mr.  0.,  Brixton  Rise,  S.W. 

Cronshaw,  Mr.  C,  20,  Market  Street,  Over  Darwen. 

Crook,  Mr.  C,  East  Thorpe,  Mirfield,  Yorks. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  W.,  M.D.,  29,  Islington,  Liverpool. 

Cross,  Mr.  W.  G.,  junr.,  Mardol,  Shrewsbury. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E. 

Croydeu,  Mr.  C,  45.  Wigmore  Street,  W. 

Crozier,  Mr.  R.,  Clifton  Square,  Lytham. 

Crozier,  Mr.  W.,  5,  Grainger  Street,  Newcastle-on-Tyne. 

Cruickshank,  Mr.  J.,  20,  Shore,  Macduff,  N.B. 

Cruse,  Mr.  T.  H.,  Palmerston  Road,  Southsea. 

Cryer,  Mr.  H.,  2,  Westbourne  Grove,  Bayswater,  W. 

Cubley,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 

Cullen,  Mr.  R.  H.,  96,  Westbourne  Grove,  Bayswater,  W. 

Cullen,  Mr.  T.,  12,  St.  James's  Place,  Paisley. 

Cunliffe,  Mr.  N.,  41,  Crook  Street,  Bolton. 

Cupiss,  Mr.  F.,  Diss. 

Currie,  Mr.  J.,  70,  Eglinton  Street,  Glasgow. 

Currie,  Mr.  J.,  479,  Sauchiehall  Street,  Glasgow. 
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Curtis,  Mr.  H.,  178,  High  Street,  Lewes. 

Cutcliffe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 

Cutforth,  Mr.  J.  D.,  9,  Bmskfield  Street,  Bishopsgate  Street,  E.C. 

Cuthbert,  Mr.  J.  M.,  Bedford. 

Cuthbert,  Mr.  K. ,  27,  Westgate,  Huddersfield. 

Cutting,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Cutting,  Mr.  T.  J.,  Selby. 

Dadford,  Mr.  T.,  33,  Gold  Street,  Northampton. 

Dadley,  Mr.  E.,  21,  Carter  Gate,  Nottingham. 

Dale,  Mr.  J.,  Cornbrook  Cbemical  Works,  Manchester.    " 

Dale,  Mr.  J.,  353,  Park  Road,  Liverpool. 

Dale,  Mr.  S.,  144,  High  Street,  Woolwich,  S.E. 

Dalwood,  Mr.  J.  H.,  Cheap  Street,  Sherborne,  Dorset. 

Dandie,  Mr.  D.,  Perth,  N.B. 

Daniel,  Mr.  A.,  Oldmeldrum,  Aberdeenshire,  N.B. 

Daniel,  Mr.  S.,  30,  Harbour  Street,  Rainsgate. 

Daniel,  Mr.  W.  L.,  64,  High  Street,  Merthyr. 

Darby,  S.,  F.C.S.,  140,  Leadenhall  Street,  E.C. 

Darling,  Mr.  W.  H.,  126,  Oxford  Street,  Manchester. 

DarrolJ,  Mr.  W.,  Clun,  Salop. 

Darwin,  Mr.  G.  H.,  Bedford  Row,  Birkenhead. 

D'Aubney,  Mr.  T.,  82,  Shepherdess  Walk,  Hoxton,  N. 

Davenport,  Mr.  H.,  33,  Great  Russell  Street,  W.C. 

Davenport,  Mr.  J.  T.,  33,  Great  Russell  Street,  W.C. 

David,  Mr.  J.,  75,  Oxford  Street,  Swansea. 

David,  Mr.  S.  S.,  Langbarne,  St.  Clears. 

Dayidson,  Mr.  C,  205,  Union  Street,  Aberdeen,  N.B. 

Davidson,  Mr.  F.,  20,  Castle  Place,  Belfast. 

Davies,  Mr.  D.  J.,  8,  Great  Darkgate  Street,  Aberystwitb. 

Davies,  E.,  P.C.S.,  Royal  Institution,  Liverpool. 

Davies,  Mr.  J.  H.,  Terrace  Road,  Aberystwith. 

Davies,  Mr.  J.  L.,  Hay,  Breconshire. 

Davies,  Mr.  M.  P.,  Tenbv. 

Davies,  R.  H.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Davies,  Mr.  T.,  2,  Albert  Bridge,  Manchester. 

Davis,  Mr.  D.  F.,  2,  High  Street,  Leominster. 

Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

Davis,  R.  H.,  F.C.S.,  High  Harrogate. 

Davison,  Mix  T.,  126,  Buchanan  Street,  Glasgow. 

Davy,  Mr.  H.,  20,  High  Street,  Rotherham. 

Dawe,  Mr.  J.,  Lower  Street,  Callington,  Cornwall. 

Dawson,  Mr.  J.,  55,  High  Street,  Dudley. 

Dawson,  Mr.  O.  R.,  Belle  Vue  Road,  Southampton. 

Day,  Mr.  J.,  116,  Briggate,  Leeds. 

Daykin,  Mr.  K.,  Church  Street,  Ripley,  Derbyshire. 

Days,  Mr.  F.,  107,  Patrick  Street,  Cork. 

Dean,  Mr.  S.,  320,  Roman  Road,  Bow,  E. 

Deane,  Mr.  J.,  17,  Tbe  Pavement,  Clapham  Common,  S.W. 

Deck,  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

Deering,  Mr.  A.,  53,  Meadow  Road,  Fentiman  Road,  Clapham,  S.W. 

Delves,  Mr.  G.,  187,  High  Street,  Exeter. 

De  Nance,  Mr.  W.  C,  164,  Dumbarton  Road,  Glasgow. 

Dennis,  Mr.  J.  L.,  Alfreton  Road,  Nottingham. 

Dennison,  Mr.  M.,  222,  High  Street,  Dudley. 

Dickie,  Mr.  J.,  19,  Struan  Terrace,  Victoria  Road,  Glasgow. 

Dickins,  Mr.  J.,  2,  Commercial  Buildings,  Bridlington  Quay. 

Dinnis,  Mr.  J.,  20,  West-Hill  Road,  Brighton. 

Ditchburn,  Mr.  P.,  Crook. 

Diver,  Mr.  B.,  Isleham,  Cambridgeshire. 
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Dixon,  Mr.  J.,  30,  Whitefriargate,  Hull. 

Dixon,  Mr.  J.,  84,  Crosby  Street,  Maryport. 

Dixon,  J.  B.,  M.D.,  LL.D.,  D.D.S.,  Grove  Street,  South  Hackney,  E. 

Dobbie,  Mr.  J.,  18,  New  Bridge  Street,  Ayr,  N.B. 

Dobinson,  Mr.  T.,  Bishop  Auckland. 

Dobson,  Mr.  J.,  2,  Side,  Newcastle-on-Tyne. 

Dodd,  Mr.  W.,  169,  Southampton  Street,  Camberwell,  S.E. 

Dodds,  Mr.  G.  F.,  Medical  Hall,  Kelso,  Roxburghshire,  N.B. 

Dodwell,  Mr.  J.,  178,  Camberwell  New  Road,  S.E. 

Donston,  Mr.  W.,  High  Cross,  Tottenham. 

Dott,  Mr.  D.  B.,  24,  Castle  Street,  Edinburgh. 

Doughty,  Mr.  M.,  26,  Blackfriars  Road,  S.E. 

Dove,  Mr.  J.,  Sherburn,  near  South  Milford,  Yorkshire.       ^ 

DowHng,  Mr.  R.,  24,  King  Street,  Reading. 

Dowmau,  Mr.  G.,  160,  High  Street,  Southampton. 

Downie,  Mr.  H.,43,  Sandhill,  Newcastle-on-Tyne. 

Downing,  Mr.  J.  G.,  55,  High  Street,  Braintree. 

Downward,  Mr.  J.,  Market  Street,  Ulverston. 

Dowson,  Mr.  J.,  59,  High  Street,  Redcar. 

Drake,  Mr.  W.,  Wyke,  near  Bradford. 

Drane,  Mr.  W.,  6.  Upper  Richmond  Road,  Putney,  S.E. 

Draper,  H.  N.,  F.C.S.,  23,  Mary  Street,  Dublin. 

Dresser,  Mr.  R.,  13,  Pavement,  York. 

Driver,  Mr.  A.,  52,  Royal  York  Crescent,  Clifton,  Bristol. 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Druce,  Mr.  G-.  C,  6,  The  Drapery,  Northampton. 

Drury,  Mr.  G.  S.,  158,  Parrock  Street,  Gravesend. 

Duck,  Mr.  W.  B.,  Hazeldean  House,  Saltburn-by-the-Sea. 

Dudden,  Mr.  R.  M.,  Sutton  Wick,  Pensford,  Bristol. 

Duncalf,  Mr.  J.  M.,  7,  Exchange  Street,  Manchester.  . 

Duncan,  Mr.  S.,  17,  West  Blackhall  Street,  Greenock,  N.B. 

Duncan,  Mr.  W..  13,  East  Princes  Street,  Rothesay,  N.B. 

Duncanson,  Mr.  W.,  38,  Port  Street,  Stirling. 

Dunklev,  Mr.  E.,  High  Street,  Tunbridge  Wells. 

Dunmore,  Mr.  G.  H.,  81,  Maiden  Road,  N.W. 

Dunn,  Mr.  H.,  39,  Otley  Road,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  360,  Scotswood  Road,  Newcastle-on-Tyne. 

Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 

Durden,  Mr.  H.,  13,  Cornhill,  Dorchester,  Dorset. 

Durrant,  Mr.  G.  R.,  Old  Cross,  Hertford. 

Dutchman,  Mr,  W.,  36,  Arthur  Road,  Hornsey  Road,  Holloway,  N. 

Dutton,  Mr.  F.,  15,  Town  Hall  Square,  Bolton. 

Dutton,  Mr.  J.,  Rock  Ferry,  Birkenhead. 

Dyer,  Mr.  H.,  Market  Place,  Trowbridge. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dyson,  Mr.  W.  B.,  21,  Gloucester  Road,  South  Kensington,  W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earland,  Mr.  W.,  Bexlev.  S.E. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Earp,  Mr.  J.,  High  Street,  Melbourne,  Derby. 

Ebdell,  Mr.  T.,  Vicar  Lane,  Leeds. 

Edgeler,  Mr.  W.  B.,  High  Street,  Petersfield,  Hants. 

Edisbury,  Mr.  J.  F.,  Wrexham. 

Edwards,  Mr.  E.,  4,  Portland  Place  North,  Lower  Clapton,  E. 

Edwards,  Mr.  G.,  Stockport  Road,  Manchester. 

Edwards,  Mr.  J.,  Lewes  Road,  Brighton. 

Edwards,  Mr.  J.,  1,  High  Street,  Conway. 

Edwards,  Mr.  R.  S.,  Redruth. 

Ekin,  C,  F.C.S.,  8,  Argyle  Street,  Bath. 
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Eldridge,  Mr.  J.  H.,  Earlham  Roadt  Norwich. 
Elgey,  Mr.  J.,  Driffield. 
Elias,  Mr.  J.  E.,  Pentraeth,  Anglesey. 
Ellin  or,  Mr.  G.,  Wicker  Pharmacy,  Spital  Hill,  Sheffield. 
Elliot,  Mr.  S.,  junr.,  106,  Old  Town  Street,  Plymouth. 
Elliott,  Mr.  J.  D.,  8,  Orchard  Place,  Woolwich  Road,  Greenwich,  S.E. 
Elliott,  Mr.  R.,  279,  High  Street,  Gateshead. 
Ellis,  Mr.  T.  W.,  Loddon,  Norfolk. 
Ellison,  Mr.  J.  B.,  Wombwell,  near  Barnsley. 
Else,  Mr.  W.,  52,  King's  Road,  Brighton. 
Emerson,  Mr.  C,  8,  Church  Street,  West  Hartlepool. 
Eminson,  Mr.  J.  M.  0.,  79,  Abbey  Road,  St.  John's  Wood,  N.W. 
England,  Mr.  W.,  Fern  Villa,  32,  Ffynonau  Terrace,  Swansea. 
Entwisle,  Mr.  J.,  7,  Tanfield  Street.  Leeds. 
Ereaut,  Mr.  G.,  12,  Bath  Street,  Jersey. 
Esplin,  Mr.  A.,  7,  Cowgate,  Dundee. 

Estcourt,  C,  F.C.S.,  Borough  Laboratory,  8,  St.  James's  Square,  Man- 
chester. 
Ettles,  Mr.  J.,  22,  London  Road,  Brighton. 
Evans,  Mr.  A.  E.,  Beaufort  Street,  Brynmawr. 
Evans,  Mr.  B.,  Victoria  Street,  Derby. 
Evans,  Mr.  D.  0..  Medical  Hall,  Farnworth,  Bolton. 
Evans,  Mr.  E.,  60,  St.  George's  Road,  S.W. 
Evans,  Mr.  E.,  Aberavon,  Port  Talbot. 
Evans,  Mr.  E.,  56,  Hanover  Street,  Liverpool. 
Evans,  Mr.  E.,  junr.,  56,  Hanover  Street,  Liverpool. 
Evans,  Mr.  E.  P.,  Cleobury  Mortimer. 

Evans,  H.  S.,  F.C.S.,  60,  Bartholomew  Close,  London,  E.C. 
Evans,  Mr.  I.  H.,  Medical  Hall,  Market  Cross,  Lymm. 
Evans,  Mr.  J.,  49,  Dawson  Street,  Dublin. 
Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 
Evans,  Mr.  J.  J.  0.,  1,  Victoria  Road,  Teignmouth. 
Evans,  Mr.  J.  R.,  56,  Hanover  Street,  Liverpool. 
Evans,  Mr.  R.,  116,  West  Derby  Road,  Liverpool. 
Eve,  Mr.  C,  Plough  Court,  37,  Lombard  Street,  E.C. 
Ewing,  Mr.  J.  L.,  139,  Princes  Street,  Edinburgh. 
Exley,  Mr.  G.,  48,  Hunslet  Lane,  Leeds. 
Eyre,  Mr.  J.  S.,  High  Street,  Launceston,  Cornwall. 
Eyre,  Mr.  S.,  202,  Infirmary  Road,  Sheffield. 

Fairburn,  Mr.  J.,  Northallerton. 

Fairgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Fairlie,  Mr.  J.  E.,  569,  Gallowgate,  Glasgow. 

Fairlie,  Mr.  J.  M.,  17,  St.  George's  Road,  Glasgow. 

Fardon,  Mr.  H.,  78,  Castle  Street,  Bristol. 

Farie,  Mr.  G.,  Bridge  of  Allan,  Stirlingshire. 

Farmer,  Mr.  J.,  10,  High  Street,  Putney,  S.W. 

Farnell,  Mr.  J.,  28,  Battye  Street,  Laisterdyke,  Bradford. 

Farnsworth,  Mr.  T.,  Codnor. 

Farnworth,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  R.,  Rothbury,  Morpeth. 

Farrer,  Mr.  F.,  High  Street,  Wrentham,  Suffolk. 

Farrett,  Mr.  W.  B.,  1,  Pier  Terrace,  South  Lowestoft. 

Farries,  T.,  F.C.S.,  16,  Coleman  Street,  E.C. 

Farrow,  Mr.  C.  H.,  2,  Upper  Street,  Islington. 

Farthing,  Mr.  T.,  11,  High  Street,  Spennymoor. 

Faulkner,  Mr.  H.,  80,  Commercial  Road,  Newport,  Monmouthshire. 

Faulkner,  Mr.  J.  R.,  33,  Ladbroke  Grove  Road,  W. 

Faull,  Mr.  E.,  Beeston,  Notts. 
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Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fawcett,  Mr.  J.,  New  Ferry,  Birkenhead. 

Fawthorp,  Mr.  J.,  Micklefield  Terrace,  Kawden,  near  Leeds. 

Fenn,  Mr.  J.  W.  T.,  6,  Harwood  Terrace,  King's  Road,  Fulham,  S.W. 

Fennings,  Mr.  A.,  West  Cowes,  Isle  of  Wight. 

Fentiman,  Mr.  A.,  2,  Upper  East  Smithfield,  Tower  Hill,  E.C. 

Fenwick,  Mr.  J.,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  J.,  6,  Strand  Street,  Liverpool. 

Ferguson,  Mr.  W.  K.,  53,  Great  George  Street,  Leeds. 

Ferneley,  Mr.  C,  61,  Tything,  Worcester. 

Fewtrell,  W.  T.,  F.C.S.,  41,  Gower  Place,  Euston  Square,  W.C. 

Field,  Mr.  A.  W.,  39,  South  Clerk  Street,  Edinburgh. 

Field,  J.  J.,  F.C.S.,  North  Lodge,  New  Barnet,  Herts. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 

Fincham,  Mr.  R.,  57,  Baker  Street,  Portman  Square,  W. 

Fingland,  Mr.  J.,  Thornhill,  Dumfries. 

Finlayson.  Mr.  T.,  Leith. 

Firman,  Mr.  H.  E.,  34,  West  Hill  Street,  Brighton. 

Firth,  Mr.  W.,  Barker  Street,  Oldham. 

Fisher,  Mr.  C,  High  Street,  Ramsgate. 

Fisher,  Mr.  F.  D.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  H.  A.,  35,  High  Street,  Ramsgate. 

Fisher,  Mr.  J.  J.,  20,  Bank  Street,  Carlisle. 

Fisher,  Mr.  T.,  97,  Roxburgh  Street,  Greenock,  N.B. 

Fisher,  Mr.  W.,  Lee  Lane,  Horwich,  near  Bolton. 

Fitch,  Mr.  R.  0.,  200,  Well  Street,  South  Hackney,  E. 

Fitch,  R.,  F.G.S.,  F.S.A.,  Norwich. 

Fitzgerald,  Mr.  A.  H.,  1,  Windsor  Place,  Portobello,  N.B. 

Fitzhugh,  R.,  F.C.S.,  Nottingham. 

Fleeming,  Mr.  W.,  Queen  Square,  Wolverhampton. 

Fletcher,  Mr.  F.  B.,  Retford,  Notts. 

Fletcher,  Mr.  J.,  23,  King  Street,  Dudley. 

Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 

Fletcher,  Mr.  T.,  Smallthorne,  Stoke-on-Trent. 

Flint,  Mr.  J.,  Ranelagh  Place,  Liverpool. 

Flower,  Mr.  T.  S.,  Opposite  the  Pier,  Ryde,  Isle  of  Wight. 

Floyd,  Mr.  J.,  Town  Hall,  Bury  St.  Edmunds. 

Flux,  Mr.  W.,  3,  East  India  Avenue,  E.C. 

Ford,  Mr.  J.,  High  Street,  Kirriemuir. 

Forrest,  Mr.  R.  W.,  130,  Cumberland  Street,  Glasgow. 

Forster,  Mr.  R.  H.,  Castle  Street,  Dover. 

Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Fortune,  Mr.  R. ,  Rodger  Street,  Anstruther. 

Foster,  Mr.  A.,  Market  Place,  Dewsbury. 

Foster,  Mr.  F.,  52,  King's  Road,  Brighton. 

Foster,  Mr.  J.,  Collumpton. 

Foster,  Mr.  J.,  61,  Scotch  Street,  Carlisle. 

Foster,  Mr.  J.  A.,  7,  Wheeler  Street,  Birmingham. 

Foster,  Mr.  M.  E.,  18,  Bishopsgate  Street  Without,  E.C. 

Fothergill,  Mr.  S.,  Milnthorpe,  Westmoreland. 

Foulkes,  Mr.  W.  H.,  20,  High  Street,  Rhyl,  Flints. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W.  R.,  7,  Market  Place,  Boston,  Lines. 

Fowlie,  Mr.  G.,  Turriff. 

Fox,  Mr.  G.,  Dawgreen,  Dewsbury. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Road,  E. 

Fox,  Mr.  W.  A.,  27,  Leyton  Road,  Stratford,  E. 

France,  Mr.  J.,  18,  Church  Street,  Rotherham. 

Francis,  Mr.  G.,  Market  Place,  Romsey,  Hants. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  E.C. 
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Francis,  G.  B.,  junr.,  F.C.S.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  R.  P.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.C. 

Frank,  Mr.  J.  M.,  Custom  House  Buildings,  Quay  Side,  Newcastle-on- 

Tyne. 
Frankland,  Prof.  E.,  D.C.L.,  F.K.S.,  14,  Lancaster  Gate,  Hyde  Park,  W. 
Franklin,  Mr.  A.,  60,  West  Street,  Fareham. 
Franks,  Mr.  A.,  35,  Addington  Street,  Bamsgate. 
Fraser,  Mr.  A.,  50a,  Lord  Street,  Liverpool. 
Fraser,  Mr.  J.,  17,  High  Street,  Inverness. 
Frazer,  Mr.  D.,  113,  Buchanan  Street,  Glasgow. 
Frazer,  Dr.  W.,  Harcourt  Street,  Dublin. 
Freeland,  Mr.  J.,  Bathgate,  N.B. 
Freeman,  Mr.  T.  W.,  Ledbury,  Herefordshire. 
Freestone,  Mr.  T.  M.,  Bedminster  Parade,  Bristol. 
Frill,  Mr.  W.  E.,  15,  Avenbam  Lane,  Preston,  Lanes. 
Froggatt,  Mr.  T.  W.,  Eyam,  via  Sheffield. 
Froom,  Mr.  W.  H.,  75,  Aldersgate  Street,  E.C. 
Frost,  Mr.  G.,  7,  Corn  Market,  Derby. 
Frost,  Mr.  W.  T.,  Lee  Green,  S.E. 
Fudge,  Mr.  C.  W.,  Shepton  Mallet. 
Fuller,  Mr.  J.  W.,  92,  Norfolk  Street,  Kings  Lynn. 
Fuller,  Mr.  T.  B.,  Rampant  Horse  Street,  Norwich. 
Furneaux,  Mr.  W.  H.,  52,  Treville  Street,  Plymouth. 
Furniss,  Mr.  T.,  6,  Mount  Vernon  Road,  Liverpool. 

Gadd,  Mr.  H.,  97,  Fore  Street,  Exeter. 

Gadd,  Mr.  R,  1,  Harleyford  Road,  Vauxhall,  S.E. 

Gain,  Mr.  W.  A.,  Tuxford,  Nottinghamshire. 

Gaitskell,  Mr.  J.,  Gosforth,  via  Carnforth. 

Gale,  S.,  F.C.S.,338,  Oxford  Street,  W. 

Gait,  Mr.  W.  D.,  Thornley,  Ferry  Hill,  Co.  Durham. 

Galwey,  Mr.  R.  J.,  49,  Dawson  Street,  Dublin. 

Gamble,  Mr.  H.  A.,  4,  Edwardes  Terrace,  Kensington,  W. 

Gardner,  Mr.  J.,  58,  George  Street,  Edinburgh. 

Gardner,  Mr.  J.  R.,  Royal  Naval  Hospital,  Yarmouth. 

Gardner,  Mr.  T.,  Queen  Street,  Morecambe,  Lanes. 

Gardner,  Mr.  W. ,  Barnard  Castle. 

Gare,  Mr.  J.,  25,  Newfoundland  Street,  Bristol. 

Gare,  Mr.  W.,  Bampton,  Devon. 

Garland,  Mr.  J.  F.,  Marshfield,  Chippenham,  Gloucestershire. 

Garner,  Mr.  J.,  119,  High  Street,  Kensington,  W. 

Garner,  Mr.  T.,  75,  Allen  Boad,  Stoke  Newington,  N. 

Garratt,  Mr.  S.,  3,  Market  Place,  Rugby. 

Garrett,  Mr.  J.,  Newport,  Mon. 

Garside,  Mr.  T.,  10,  Cross  Street,  Southport. 

Gaubert,  Mr.  S. ,  304,  Regent  Street,  W. 

Geary,  Mr.  E.,  Brierley  Hill,  Stourbridge. 

Gedge,  Mr.  W.  S.,  90,  St.  John  Street,  Clerkenwell,  E.C. 

Gee,  Mr.  G. ,  High  Street,  Sandbach,  Cheshire. 

Gee,  Mr.  S.,  Castleton,  near  Manchester.  • 

Geldard,  Mr.  J.,  St.  Austell. 

Gemmell,  Mr.  H.,  47,  Princes  Street,  Ardrossan,  Ayrshire,  N.B. 

George,  Mr.  H.,  68,  Broad  Street,  Worcester. 

George,  Mr.  J.  E.,  Hirwain,  near  Aberdare. 

Gerard,  Mr.  G.  R.,  Great  Bedwin,  Wilts. 

Gerrard.  Mr.  A.  W.,  University  College  Hospital,  W.C. 

Gething,  Mr.  W.  B.,  75,  Fleet  Street,  E.C. 

Gibbons,  Mr.  G.,  24,  West  Street,  Weston-super-Mare. 

Gibbons,  Mr.  T.  G.,  41,  Market  Street,  Manchester. 
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Gibson,  Mr.  A.,  Leven,  Fife. 

Gibson,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

Gibson,  Mr.  F.,  1,  Preston  Street,  Fleetwood. 

Gibson,  Mr.  J.,  86,  Upper  Brook  Street,  Manchester. 

Gibson,  Mr.  J.,  Chapeltown,  near  Sheffield. 

Gibson,  Mr.  W.  H.,  107,  King's  Koad,  Brighton. 

Gilbert,  Mr.  G.,  Earl's  Shilton,  Hinckley. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.,  61,  Piccadilly,  Manchester. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester. 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gillespie,  Mr.  J.,  High  Street,  Irvine,  N.B. 

Gillett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

Gilling,  Mr.  J.,  Saffron  Walden,  Essex. 

Gilmour,  Mr.  W,  11,  Elm  Row,  Edinburgh. 

Ginns,  Mr.  A.  B.,Eothwell,  Northamptonshire. 

Gittoes,  Mr.  S.  J.,  54,  High  Street,  Wednesbury. 

Gladding,  Mr.  W.  B.,  75,  Brook  Street,  Ratcliff,  E. 

Glaisyer,  Mr.  T.,  12,  North  Street,  Brighton. 

Glassford,  J.  McL.,  F.C.S.,  8,  Adelphi  Terrace,  Old  Ford  Road,  Victoria 

Park,  S.  Hackney,  E. 
Glazier,  Mr.  W.  H.,  20,  Boundary  Road,  St.  John's  Wood,  N.W. 
Glencross,  Mr.  W.,  Kidwelly,  Carmarthenshire. 
Glover,  G.  T.,  F.C.S.,  Belfast. 
Glover,  Mr.  H.,  51,  Spon  Street,  Coventry. 
Godfrey,  Mr.  F.,  Bank  Street,  Newton  Abbott. 
Goldfinch,  Mr.  G.,  Hendon,  Middlesex. 
Good,  Mr.  T.,  47,  Minories,  E.C. 
Goodliffe,  Mr.  G.,  Medical  Hall,  Folkestone. 
Goodwin,  Mr.  J.,  Lower  Clapton,  E. 
Goodwin,  Mr.  J.,  6,  Merrion  Row,  Dublin. 
Gordelier,  Mr.  W.  G.,  39,  High  Street,  Sittingbourne. 
Gorrie,  Mr.  A.,  West  End,  High  Street,  Kirkcaldy,  N.B. 
Goss,  Mr.  S. ,  4,  High  Street,  Barnstaple,  Devon. 
Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 
Gostling,  Mr.  T.  P.,  Diss. 
Gostling,  Mr.  W.  A.,  Diss. 

Goucher,  J.,  F.L.S.,  43,  High  Street,  Shrewsbury. 
Gould,  Mr.  J. ,  Red  Lion  Square,  Newcastle-under-Lyme. 
Gouldbourn,  Mr.  W.,  14,  Pride  Hill,  Shrewsbury. 
Gow,  Mr.  A.,  Dudley  Street,  Wolverhampton. 
Gowans,  Mr.  J.,  21,  High  Street,  Perth,  N.B. 
Grady,  Mr.  F.,  Villa  Street,  Hockley,  Birmingham. 
Graham,  Mr.  J.,  Church  Street,  Carlisle. 
Graham,  Mr.  W.  B.,  Unthank  Ewes,  Langholm. 
Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 
Grant,  Mr.  W.,  High  Street,  Blairgowrie. 
Gray,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 
Gray,  Mr.  J.  T. ,  Crewe. 
Greasley,  Mr.  M.  F.,  13,  North  Street,  Leeds. 
Greaves,  Mr.  A.Jronville. 
Greaves,  Mr.  E.,  Mexbro',  Rotherham. 
Greaves,  Mr.  J.,  Crewkerne,  Somerset. 
Greaves,  Mr.  W.  S.,  Ironville. 
Green,  Mr.  J.,  19,  Wood  Street,  Swindon. 
Green,  Mr.  R.  P.,  Witham,  Essex. 
Green,  Mr.  S.,  2,  York  Place,  Nunhead,  S.E. 
Green,  Dr.  W.  E.  Queen  Street,  Neath. 
Greenall,  Mr.  A.,  303,  Breck  Road,  Liverpool. 
Greenish,  T.,  F.C.S.,  20,  New  Street,  Dorset  Square,  N.W. 
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Greenish,  Mr.  T.  E.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenwell,  Mr.  R.  H.,  Chester -le- Street. 

Greenwood,  Mr.  J. ,  22,  Market  Place,  Louth. 

Greig,  Mr.  W.,  Glassford  Street,  Glasgow. 

Grieves,  Mr.  A.  S.,  Spiceal  Street,  Birmingham. 

Griffin,  Mr.  A.  W.,  Burnham,  Lynn,  Norfolk. 

Griffin,  Mr.  T.,  3,  Woodhill,  Northampton. 

Griffith,  Mr.  J.  E.,  Bangor. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffith,  Mr.  W.  H.,  1,  Cornhill,  Bridgwater. 

Griffiths,  Mr.  E.  H.,  Kidsgrove. 

Griffiths,  Mr.  H.  W.,  3a,  Victoria  Street,  Mertbyr. 

Griffiths,  Mr.  W.,  Stamp  Office,  Aberayron. 

Griffiths,  Mr.  W.,  44,  Wind  Street,  Swansea. 

Grimwade,  Mr.  E.  L.,  4,  Great  St.  Helen's,  Bishopsgate,  E.C. 

Grimwade,  Mr.  E.  W.,  St.  Clements,  Ipswich. 

Grindley,  Mr.  W.,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grose,  Mr.  N.  M.,5,  Castle  Street,  Swansea. 

Groves,  Mr.  T.  B.,  F.C.S.,  Weymouth. 

Gudgen,  Mr.  G.  B.,  Kimbolton,  St.  Neots. 

Guest,  Mr.  E.  P.,  Brentwood,  Essex. 

Guest,  Mr.  G.  C,  17,  St.  John's  Square,  Burslem. 

Guest,  Mr.  W.,  13,  Carlton  Street,  Nottingham. 

Guilmette,  Mr.  J.  W.,  Workbouse  Hospital,  Manchester. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  Pimhco,  S.W. 

Gunn,  Mr.  F.  J.,  Axminster. 

Gunn,  Mr.  W.,  Market  Place,  Dunse,  N.B. 

Gurnell,  Mr.  W.,  34,  Union  Street,  Ryde,  Isle  of  Wight. 

Guthrie,  Mr.  A.  D.,  Bonnington,  Edinburgh,  N.B. 

Guy,  Mr.  F„  12,  North  Street,  Brighton. 

Guyer,  Mr.  J.  B.,  11,  Strand,  Torquay. 

Gwatkin,  Mr.  J.  T.,  49,  Grand  Parade,  Brighton. 

Hackett,  Mr.  J.  H.,  70,  North  Marine  Road,  Scarborough,  Yorks. 

Hackman,  Mr.  L.  L.,  Lake  Road,  Landport,  Hants. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  Mr.  J.  W.,  208,  High  Street,  Deptford. 

Haffenden,  Mr.  T.,  46,  Dyke  Road,  Brighton. 

Haines.  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hake,  H.  W.,  Ph.D.,  F.C.S.,  2,  Danes  Inn,  Strand,  W.C. 

Hall,  Mr.  F„  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  117,  Market  Place,  Stockton-on-Tees. 

Hall,  Mr.  H.  R.  F.,  1,  Beverley  Road,  near  Hull. 

Hall,  Mr.  J.  T.,  28,  Church  Street,  Blackburn,  Lanes. 

Hall,  Mr.  S.,  3,  Alma  Place,  Eastbourne. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.,  Breckfield  Road  North,  Liverpool. 

Hall,  Mr.  T.,  80.  Westgate,  Grantham. 

Hall,  Mr.  T.  H.,  10,  Grey  Eagle  Street,  E. 

Hall,  Mr.  W.,  102,  Blackman  Street,  S.E. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  10,  College  Lane,  Liverpool. 

Halley,  Mr.  A.,  2,  Cathedral  Street,  Glasgow. 

Halstead,  Mr.  H.,  Bank  Street,  Rawtenstall,  Lanes. 

Hambly,  Mr.  C.  J.,  9,  Sydney  Terrace,  Taunton. 

Hambrook,  Mr.  J.  B.,  6,  Stroud  Street,  Dover. 

Hamilton,  J.  T.,  M.D.,  Sackville  Street,  Dublin. 
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Hamilton,  Mr.  J.,  404,  Oxford  Street,  W. 

Hammertou,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  C.  T.,  11,  Witham,  Hull.  \ 

Hamp,  Mr.  J.,  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  R>,  205,  St.  John-street  Road,  E.C. 

Hanbury,  C,  F.C.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hanbury,  Mr.  D.  B.,  Clapham  Common,  S.W. 

Hanbnry,  Mr.  F.  J.,  Plough  Court,  Lombard  Street,  E.C. 

Handford,  Mr.  E.,  High  Street,  Torrington. 

Handforth,  Mr.  E.,  Lumb  Lane,  Bradford. 

Handley,  Mr.  C,  41,  High  Street,  Stoke  Newington,  N. 

Hands,  Mr.  R.  M.,  Burgess,  Coventry. 

Hannan,  Mr.  J.  Swinton,  near  Manchester. 

Harburn,  Mr.  R.  H.,  51,  Market  Place,  Bishop  Auckland. 

Harcus,  Mr.  J.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Hardcastle,  Mr.  T.  P.,  17,  Turncroft  Lane,  Stockport. 

Hardeman,  Mr.  J.,  43,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J. ,  4,  Market  Street,  Harwich. 

Harding,  Mr.  J.  J.,  Sudbury,  Suffolk. 

Hardman,  Mr.  J.  W,  106,  Woodhouse  Lane,  Leeds. 

Hardwicke,  Mr.  E.  J.,  4,  Meat  Market,  Bury  St.  Edmunds, 

Hardy,  Mr.  S.  C,  177,  Regent  Street,  W. 

Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  J.,  5,  Bridge  Street,  Warrington. 

Hargreaves,  Mr.  M.,  108,  Fylde  Road,  Preston,  Lanes. 

Hargreaves,  Mr.  R.,  Clitheroe. 

Harley,  Mr.  J.,  3,  James's  Square,  Crieff,  N.B. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harrington,  Mr.  A.,  jun.,  Walsham-le-Willows,  Suffolk. 

Harrington,  Mr.  W.  (L.A.H.D.),  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  R.,  30,  Richmond  Place,  Brighton. 

Harris,  Mr.  H.  W.,  208,  High  Street,  Rochester. 

Harris,  Mr.  J,,  67,  Wellingborough  Road,  Northampton. 

Harris,  Mr.  M.  C.  J.,  West  Street,  Crewkerne. 

Harris,  Mr.  W.  W.,  High  Street,  Highgate,  N. 

Harrison,  G.,  Ph.D.,  F.C.S.,  265,  Glossop  Road,  Sheffield. 

Harrison,  Mr.  J.,  7,  Central  Beach,  Blackpool. 

Harrison,  Mr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  J.,  Address  unknown. 

Harrison,  Mr.  R.,  Farnworth,  near  Bolton. 

Harrison,  Mr.  T.,  Sun  Bridge,  Bradford,  Yorkshire. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

Harrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  Bolton  New  Road,  Atherton,  near  Manchester. 

Hart,  Mr.  W.,  99,  Higher  Bridge  Street,  Little  Bolton. 

Hartland,  Mr.  J.,  St.  Augustine's  Parade,  Bristol. 

Hartshorn,  Mr.  A.  F.,  Ironbridge,  Shropshire. 

Hartt,  Mr.  C,  11,  Strand,  Torquay. 

Harvey,  Mr.  E.,  Giltspur  Street,  E.C. 

Harvey,  Mr.  S. ,  Canterbury. 

Harvey,  Mr.  W.  R.,  98,  Humberstone  Road,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 

Harvie,  Mr.  J.,  68,  Stirling  Street,  Airdrie,  N.B. 

Haselden,  A.  F.,  F.L.S.,  18,  Conduit  Street,  W. 

Haslett,  Mr.  J. ,  18,  North  Street,  Belfast. 

Hasselby,  Mr.  T.  J.,  1,  Baxtergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  R.  M.,  Claremont  House,  Redland,  Bristol. 
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Hatfield,  Mr.  G.  B.,  817,  Commercial  Road,  Limehouse,  E. 

Havill,  Mr.  P.  W.,  15,  Tore  Street,  Tiverton,  Devon. 

Hawkin,  Mr.  J.,  Bedale,  Yorks. 

Hawkins,  Mr.  T.,  32,  Ludgate  Hill,  E.C. 

Haworth,  Mr.  W.,  162,  Union  Road,  Oswaldtwistle,  near  Accrington. 

Hay,  Mr.  D.,  Nelson-in-Marsden,  Burnley. 

Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  W.,  12,  Grafton  Street,  Dublin. 

Haydon,  Mr.  W.  F.,  23,  Burlirjgton  Chambers,  Birmingham. 

Hayhoe,  Mr.  W.,  60,  St.  George's  Road,  Pimlico,  S.W. 

Hayles,  Mr.  B.  H.,  Esplanade,  Ealing,  Middlesex. 

Haynes,  Mr.  C.  H.,  103,  Talbot  Road,  Bayswater,  W. 

Haythornthwaite,  Mr.  W. ,  Kirkby  Lonsdale,  Westmoreland. 

Hayton,  Mr.  P.,  High  Street,  Wigton,  Cumberland. 

Hay  ward,  Mr.  C.  J.,  Lincoln. 

Hayward,  Mr.  W.  H.,  Trowbridge,  Wilts. 

Heald,  Mr.  B.,  Sleaford. 

Heap,  Mr.  E.,  149,  Junction  Road,  Upper  Holloway,  N. 

Hearder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth. 

Hearder,  Mr.  W.,  Rocombe,  Torquay. 

Heath,  Mr.  E.  A.,  114,  Eburv  Street,  S.W. 

Heathfield,  W.  E.,  F.C.S.,  F.R.S.E.,  8,  Wilson  Street,  Finsbury,  E.C. 

Heaton,  Prof.  C.  W.,  F.C.S.,  Lessness  Heath,  Kent. 

Hebden,  Mr.  W.  C,  Northgate,  Halifax. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  W.  20,  Portman  Street,  W. 

Henderson,  Mr.  C. ,  Wibsey,  near  Bradford. 

Henderson,  Mr.  M.  J.,  Main  Street,  Keswick. 

Henty,  Mr.  H.  M.,  19,  High  Street,  St.  John's  Wood,  N.W. 

Heppell,  Mr.  H. 

Herington,  Mr.  J.,  Leighton  Buzzard,  Beds. 

Herring,  Mr.  H.,  40,  Aldersgate  Street,  E.C. 

Hewitt,  Mr.  G.,  13,  Bull  Ring,  Kidderminster. 

Hewlett,  Mr.  C.  J.,  Cree  Church  Lane,  E.C. 

Hey,  Mr.  D.,  Hebden  Bridge,  Yorks. 

Heywood,  J.  S.  C,  F.C.S.,  13,  Hanover  Terrace,  Notting  Hill,  W. 

Hibbert,  Mr.  W.,  Neath. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 

Hick,  Mr.  J.,  3,  Broadstones,  Bradford. 

Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 

Hickin,  Mr.  H.,  Mardol  Head,  Shrewsbury. 

Hickman,  Mr.  W.,  Archer  Street,  Notting  Hill,  W. 

Higgins,  Mr.  W.,  49,  Borough,  Farnham,  Surrey. 

Highway,  Mr.  H.,  Beaconsfield,  Walsall. 

Hilder,  R.  T.,  M.D.,  Grove  Lodge,  Balham,  S.W. 

Hilditch,  Mr.  T.,  96,  Tipping  Street,  Ardwick,  Manchester. 

Hill,  Mr.  A.,  14,  Oxford  Street,  South  Heigham,  Norwich. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

Hill,  Mr.  F.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Hill,  Mr.  J.,  1,  Castle  Street,  Reading. 

Hillidge,  Mr.  G.,  140,  Friargate,  Preston. 

Hillier,  Mr.  H.,  7,  Bridge  Street,  Bath. 

Hills,  Mr.  H.  W.,  2,  Etloe  Terrace,  Carlisle  Road,  Leyton,  Essex. 

Hills,  T.  H.,  F.C.S.,  338,  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  338,  Oxford  Street,  W. 

Hinchliffe,  Mr.  F.  G.  U.,  77,  Portland  Street,  Manchester. 

Hind,  Mr.  T,  W.  L.,  Kendal. 

Hinds,  Mr.  H.  D.,  Pontardulais,  Carmarthenshire. 

Hinds,  Mr.  J.,  127,  Gosford  Street,  Coventry. 

Hinds,  Mr.  W.,  Coventry. 
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Hirst,  Mr.  J.,  17,  Old  Street,  Ashton-under-Lyme. 

Hiscock,  Mr.  R.,  17,  Broadgate,  Coventry. 

Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton. 

Hitchcock,  Mr.  C.  E.,  108,  High  Street,  Oxford. 

Hitchin,  Mr.  R. ,  54,  St.  James'  Street,  Burnley. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering. 

Hobbes,  Mr.  A.  E.,  1,  St  Paul's  Street,  Milton-next- Sittingboume. 

Hobson,  A.  S.,  F.C.S.,  3,  Upper  Heathfield  Terrace,  Turnham  Green,  W. 

Hobson,  Mr.  C,  Market  Place,  Beverley. 

Hobson,  Mr.  H.,  61,  Upper  Rushall  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodge,  Mr.  J.,  249,  Overgate,  Dundee. 

Hodges,  Prof.  J.  F.,  M.D.,  Queen's  College,  Belfast. 

Hodges,  Prof.,  F.C.S.,  Queen's  College,  Belfast. 

Hodges,  F.,  F.C.S.,  Belfast. 

Hodges,  Mr.  W.,  Eastgate  Row,  Chester. 

Hodgkinson,  Mr.  C,  127,  Aldersgate  Street,  E.C. 

Hodgkinson,  Mr.  G.,  11,  Cross  Cheaping,  Coventry. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  127,  Aldersgate  Street,  E.C. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

Hodsoll,  Mr.  T.  W.  H.,  17,  Cross  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  J.,  1,  Bedford  Square,  W.C. 

Hogg,  Mr.  R.,  9,  Albion  Place,  Hyde  Park  Square,  W. 

Holdsworth,  Mr.  T.  W.,  32,  Steelhouse  Lane,  Birmingham. 

Holford,  Mr.  T.  C,  342,  High  Street,  Stratford,  E. 

Hollidav,  Mr.  T.,  Meyrick  House,  Hill  Top,  West  Bromwich. 

Hollier.'Mr.  E.,  Market  Place,  Dudley. 

Hollinwortb,  Mr.  W.,  Birch  Vale,  near  Stockport. 

Holmes,  Mr.  E.  M.,  17,  Bloomsbury  Square,  W.C. 

Holmes,  Mr.  F.  G.,  Brill. 

Holmes,  Mr.  J.,  Crown  Street,  Leeds. 

Holmes,  Mr.  J.  T.,  30,  Upper  Baggot  Street,  Dublin. 

Holmes,  Mr.  T.,  349,  Blackburn  Road,  Bolton. 

Holmes,  Mr.  W.  M.,  338,  Oxford  Street,  W. 

Holstead,  Mr.  T.,  St.  Helen's  Road,  Daubhill,  Bolton. 

Holt,  Mr.  S.,  164,  West  Derby  Road,  Liverpool. 

Hooper,  Mr.  B.,  43,  King  William  Street,  E.C. 

Hope,  Mr.  W.,  Uppingham. 

Hopkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Garden,  E.C. 

Hopkinson,  Mr.  T.,  Grantham. 

Hopton,  Mr.  E.,  Idle,  Yorks. 

Hop  wood,  Mr.  T.  S.,  Richmond,  Surrey. 

Horncastle,  Mr.  H.,  54,  Fargate,  Sheffield. 

Horncastle,  Mr.  J.,  17,  Craven  Road,  Westbourne  Terrace,  W. 

Home,  Mr.  G.,  307,  Oxford  Street,  Manchester. 

Horner,  Mr.  E.,  20,  Bucklersbury,  E.C. 

Horner,  Mr.  E.,  jun.,  20,  Bucklersbury,  E.C. 

Horner,  Mr.  J.  T.,  20,  Bucklersbury,  E.C. 

Horrell,  Mr.  A.  E.,  34,  High  Street,  Dartford. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  J.,  F.C.S.,  The  Laboratory,  Police  Station,  Cheltenham. 

Horsley,  Mr.  T.  W.,  274,  Portobello  Road,  Notting  Hill,  W. 

Hothersall,  Mr.  J.,  25,  Standishgate,  Wigan. 

Hougbton,  Mr.  R.  W.,  R.  N.  Hospital,  Haulbowline,  near  Queenstown. 

Houghton,  Mr.  T.,  53,  St.  Clements,  Oxford. 

Houghton,  Mr.  W.,  32,  Portland  Street,  Southport. 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.C.S.,  Stratford,  E. 

Howard,  J.  E.,  F  R.S.,  Tottenham. 

Howard,  Mr.  W.  D.,  Stratford,  E. 
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Howden,  Mr.  R.,  78,  Gracechurch  Street,  E.G. 
Howe,  Mr.  O.G.,  Stony  Stratford,  Bucks. 
Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 
.  Howie,  Mr.  W.  L.,  8,  East  London  Street,  Edinburgh. 
Howlett,  Mr.  W.  H.,  The  Dispensary,  Gainsborough. 
Howman,  Mr.  P.,  Winchcombe. 
Howorth,  Mr.  G.  B.,  Egremont,  Cheshire. 
Howortb,  Mr.  J.,  Market  Place,  Doncaster. 
Hucklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S.W. 
Huggins,  Mr.  J.,  Alresford,  Hants. 
Huggins,  Mr.  R.,  235,  Strand,  W.C. 

Huggins,  Mr.  W.  H.,  Clapton  Villa,  Sandown,  Isle  of  Wight. 
Hughes,  Mr.  E.,  14,  Market  Place,  Altrinchani,  Cheshire. 
Hughes,  Mr.  E.,  7,  Bridge  Street,  Llanelly,  Carmarthenshire. 
Hughes,  Mr.  E.  G.>  Cateaton  Street,  Manchester. 
Hughes,  Mr.  F.  R.,  Borrowstowness,  N.B. 
Hughes,  Mr.  H.,  6,  Bridge  Street,  Bridgnorth. 
Hughes,  Mr.  H.  M.,  Cross  Square,  St.  David's. 
Hughes,  Mr.  L.  S.,  40,  Alderspate  Street,  E.C. 
Hughes,  Mr.  R.,  Mona  Drug  Hall,  Llangefni,  Anglesey. 
Hugbes,  Mr.  S.,  154,  High  Street,  Stourbridge. 
Hughes,  Mr.  T.,  Red  House,  Llandilo,  South  Wales. 
Hughes,  Mr.  W.,  High  Street,  Presteigne,  Radnorshire. 
Hugill,  Mr.  J.,  147,  Cannon  Street,  E.C. 

Hulley,  Mr.  J.,  99,  Manchester  Road,  Heaton  Norris,  Stockport. 
Humby,  Mr.  L.  W.,  Market  Place,  Warminster. 
Hume,  Mr.  A.,  61,  Northumberland  Street,  Newcastle-on-Tyne. 
Hume,  Mr.  J.  W.  D.,  75,  Northgate  Street,  Gloucester. 
Hume,  Mr.  R.,  102,  Cowcaddens  Street,  Glasgow. 
Humpage,  Mr.  B.,  Turnham  Green,  W. 
Humphries,  Mr.  C.,  Garston,  Liverpool. 

Humphries,  Mr.  E.,  119,  Hammersmith  Road,  West  Kensington,  W. 
Hunt,  Mr.  A.  H.,  17,  Bloomsbury  Square,  W.C. 
Hunt,  Mr.  C,  29,  Chapel  Street/Belgrave  Square,  S.W. 
Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 
Hunt,  Mr.  R.,  45,  High  Street,  Winchester. 
Hunt,  Mr.  T.,  Workhouse,  Liverpool. 
Hunter,  Mr.  F.  N.,  39,  Saddler  Street,  Durham. 
Hunter,  Mr.  G.,  Withernsea,  Yorks. 

Hunter,  Mr.  H.,  71,  Market  Place,  Whitehaven,  Cumberland. 
Hunter,  Mr.  H.,  Clayport  Street,  Alnwick. 
Hunter,  Mr.  J.  C.,  96,  Great  Western  Road,  Glasgow. 
Hurst,  Mr.  J.,  27,  Bottomoth  Moor,  Oldham. 
Hurst,  Mr.  J.  B.,,  Market  Place,  Louth. 
Husband,  Mr.  J.  C.,  Parade,  Berwick-on-Tweed. 
Huskisson,  H.  0.,  F.C.S.,  Swinton  Street,  Gray's  Inn  Road,  W.C. 
Hutchins,  Mr.  C,  Wind  Street,  Neath. 
Hutchinson,  Mr.  J.,  6,  Spring  Gardens,  Buxton,  Derbyshire. 
Hyne,  Mr.  H.,  130,  Seymour  Place,  Bryanston  Square,  W. 

Iberson,  Mr.  J. ,  6,  Sheffield  Road,  Barnsley. 

Iliffe,  Mr.  T.  P.,  29,  Market  Place,  Nuneaton. 

Illingworth,  Mr.  W.  H.,  7,  High  Grove,  Southowram,  near  Halifax. 

Imrie,  Mr.  D.,  48,  Front  Street,  Consett,  Durham. 

Ince,  J.,  F.L.S.,F.C.S.,  F.R.M.S.,29,  St. Stephen's  Rd., Shepherd's  Bush. 

Ingall,  Mr.  J.,  Ashford,  Kent. 

Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 

Inglis,  Mr.  H.,  211,  Every  Street,  Manchester. 

Iredale,  Mr.  G.,  171,  York  Street,  Leeds. 

Iredale,  Mr.  T.,  171,  York  Street,  Lee^ 
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Irish,  Mr.  T.  C,  Southgate,  Middlesex. 
Ismay,  Mr.  J.,  Groat  Market,  Newcastle-on-Tyne. 
Ismay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ive,  Mr.  W.,  115,  Gloucester  Road,  South  Kensington,  W. 
Izod,  Mr.  J.,  Church  Road,  Upper  Norwood,  S.E. 

Jaap,  Mr.  J.,  268,  Buchanan  Street,  Glasgow. 

Jackson,  Mr.  A.  H.,  43,  Gt.  Ducie  Street,  Strangeways,  Manchester. 

Jackson,  Mr.  C,  Church  Road,  Acton,  W. 

Jackson,  Mr.  G.,  759,  Rochdale  Road,  Harpurhey,  Manchester. 

Jackson,  Mr.  J.,  16,  Talbot  Road,  Blackpool,  Lanes. 

Jackson,  Mr.  J.,  Messrs.  Harrison,  Parkinson  &  Co.,  Bradford. 

Jackson,  Mr.  J.  H.,  Finkle  Street,  Stockton-on-Tees. 

Jackson,  Mr.  J.  T.,'Middleton  Road,  Chadderton,  Oldham. 

Jackson,  Mr.  R.,  2,  Clegg  Street,  Oldham. 

Jackson,  Mr.  R.,  52,  Bridlesmith  Gate,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

Jackson,  Mr.  W.,  Mansfield. 

James,  Mr.  J.  T.,  15,  Princes  Street,  Hanover  Square,  W. 

Jarmain,  Mr.  G.,  Huddersfield. 

Jefferson,  Mr.  P.,  145,  Meadow  Lane,  Leeds. 

Jefferson,  Mr.  T.,  Church  Street,  Lower  Edmonton,  N. 

Jeffrey,  Mr.  T.  A.,  Pittsville,  Cheltenham. 

Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 

Jenkins,  Mr.  J.  T.,  Denman  Street,  New  Radford,  Nottingham. 

Jenkiuson,  Mr.  J.  H.  D.,  46,  Duke  Street,  Sheffield. 

Jennings,  F.  M.,  F.G.S.,  Brown  Street,  Cork. 

Jennings,  Mr.  T.  H.,  237,  Hotwell  Road,  Bristol. 

Jewell,  Mr.  R.  J.,  86,  New  Bond  Street,  W. 

Job,  Mr.  C.  F.,  Market  Place,  Wakefield. 

Jobson,  Mr.  R.,  125,  Scotswood  Road,  Newcastle-on-Tyne. 

John,  Mr.  D.  W.,  Pembroke. 

John,  Mr.  W.  D.,  104,  Bute  Street,  Cardiff. 

Johns,  Mr.  T.  J.  R.,  8,  Cumberland  Street,  Devonport. 

Johnson,  Mr.  A.,  1,  Beech  Cottage,  Moorgate  Road,  Rotherham. 

Johnson,  C,  F.R.C.S.,  L.A.C.,  Castle  Park,  Lancaster. 

Johnson,  Mr.  F.,  Prestwich,  near  Manchester. 

Johnson,  Mr.  J. ,  8,  Brondesbury  Terrace,  Kilburn,  N.W. 

Johnson,  Mr.  J.  B.,  Uttoxeter. 

Johnson,  Mr.  J.  H.,  7,  Church  Street,  Liverpool. 

Johnson,  Mr.  M.,Huyton,  Liverpool. 

Johnson,  Mr.  M.,  Oakenshaw,  Clayton-le-Moors. 

Johnson,  Mr.  S.  E.,  Ashby-de-la-Zouch. 

Johnson,  Mr.  T.,  80,  Wallgate,  Wigan. 

Johnson,  Mr.  T.  S.,  75,  Bury  New  Road,  Manchester. 

Johnson,  Mr.  W.,  4,  Derby  Street,  Leek,  Staffordshire. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Jones,  Mr.  A.  M.,  King  Street,  Brynmawr,  Breconshire. 

Jones,  Mr.  C,  7,  Market  Square,  Hanley. 
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Nash,  Mr.  H.,  1,  Alexandra  Road,  Kilburn  Park,  N.W. 

Naylor,  Mr.  W.  A.  H.,  300,  Holborn,  W.C. 

Neale,  Mr.  H.,  Riddings,  near  Alfreton,  Derbyshire. 

Negus,  Mr.  S.,  55,  Gold  Street,  Northampton. 

Nesbit,  Mr.  J.,  172,  High  Street,  Portobello. 

New,  Mr.  W.  W.,  238,  Essex  Road,  Islington,  N. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  R.  J.,  Castelnau,  Barnes,  S.W. 

Newcome,  Mr.  J.,  70,  High  Street,  Grantham. 

Newman,  Mr.  R.,  Load  Street,  Bewdley. 

Newman,  Mr.  W.  F.,  13,  Market  Street,  Falmouth. 
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Newport,  Mr.  W.,  Foulsham,  Norfolk. 

Newsholme,  Mr.  W.,  Bradford,  Yorkshire. 

Newton,  Mr.  T.  A.  C.,  66,  Goldhawk  Boad,  Shepherd's  Bush,  W.. 

Nicholls,  Mr.  T.,  99,  Wick  Road,  South  Hackney,  E. 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  D.  G.,  Mere  Street,  Diss. 

Nicholson,  Mr.  H.,  38,  Argvle  Street,  Birkenhead. 

Nicholson,  J.  J.,  F.C.S.,  High  Street,  Sunderland. 

Nicholson,  Mr.  W.  0.,  Brigg,  Lincolnshire. 

Nickson,  Mr.  J.,  56,  Broad  Street,  Ludlow. 

Nicol,  Mr.  J.,  Partick,  Glasgow. 

Nicol,  Mr.  W.,  Carnoustie,  Forfarshire,  N.B. 

Niven,  Mr.  W.,  Morningside,  Edinburgh. 

Noble,  Mr.  A.,  24,  North  West  Circus  Place,  Edinburgh. 

Noble,  Mr.  J.,  63,  King's  Street,  South  Shields. 

Norman,  Mr.  J.  S.,  Louise  Cottage,  Costin  Street,  Bedford. 

Norrish  Mr.  J.,  address  unknown. 

Nowell,  Mr.  B.,  33,  Ladbroke  Grove  Road,  Notting  Hill,  W. 

Nowers,  Mr.  E.  A.,  Lydd,  East  Kent. 

Nurse,  Mr.  W.  S.,  Eye,  Suffolk. 

Nutt,  Mr.  A.  J.,  47,  Piccadilly,  W. 

Oakes,  Mr.  G.,  7,  Market  Street,  Chorley. 

Oakland,  Mr.  C,  13,  Warser  Gate,  Nottingham. 

Oakland,  Mr.  W.,  46,  Alfreton  Road,  Nottingham. 

Ocock,  Mr.  C,  The  Bee  Hive,  High  Street,  Dulverton. 

Odling,  Prof.  W.,  M.B.,  F.R.S.,  15,  Norham  Gardens,  Oxford. 

Oglesby,  Mr.  J.,  31,  Micklegate,  York. 

Oldham,  Mr.  J.,  Anlaby  Road,  Hull. 

Oldham,  Mr.  J.,  Mansfield,  Notts. 

Oldham,  Mr.  W.,  38,  Waterloo  Road,  Burslem. 

Olive,  Mr.  W.  T.,  Burry  Port,  South  Wales. 

O'Neill,  Mr.  J.,  South  Bank,  Yorks. 

Openhan,  Mr.  G.  H.,  5,  Darwen  Street,  Blackburn. 

Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Orme,  Mr.,  Long  Street,  Atherstone. 

Orpe,  Mr.  T.  M.,  329,  Old  Kent  Road,  S.E. 

Otley,  Mr.  J.,  137,  West  Street,  Sheffield. 

Owen,  Mr.  G.  B.,  21,  Broad  Street,  Park,  Sheffield. 

Owen,  Mr.  J.,  Bishops'  Castle,  Salop. 

Owen,  Mr.  J.,  Holloway  Road,  Islington,  N. 

Owen,  0.  D.,  F.C.S.,  12,  Worship  Street,  E.C. 

Owen,  Mr.  S.,  2,  High  Street,  Leominster. 

Owen,  Mr.  W.,  52,  Collingwood  Street,  Newcastle-on-Tyne. 

Oxborrow,  Mr.  E.,  1,  Victoria  Terrace,  Hockley,  Birmingham. 

Pad  wick,  Mr.  J.,  5,  Preston  Street,  Brighton. 

Padwick,  Mr.  T.,  Redhill. 

Page,  Mr.  J.,  47,  Blackfriars  Road,  S.E. 

Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 

Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 

Palethorpe,  Mr.  S.,  53,  High  Street,  Birmingham. 

Palmer,  Mr.  A.  N.,  69,  Market  Street,  Manchester. 

Palmer,  Mr.  F.  W.,  Ramsey,  Hunts. 

Palmer,  Mr.  G.  D.,  6,  Devonshire  Terrace,  Notting  Hill,  W. 

Palmer,  Mr.  P.  L.,  East  Sheen,  Mortlake,  Surrey. 

Paris,  Mr.  W.,  253,  Crown  Street,  Glasgow. 

Park,  Mr.  W.,  Grev  Street,  Broughty  Ferry,  Dundee. 

Parker,  Mr.  F.  C,  Ladybank  Works,  Dundee,  N.B. 

Parker,  Mr.  M.,  37,  Sandhill,  Newcastle-on-Tyne. 
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Parker,  Mr.  T.,  17,  Bridge  Street,  York. 

Parker,  Mr.  W.,  254,  Manchester  Road,  Bradford. 

Parker,  Mr.W.  H.,  159,  Alfretou  Road,  Nottingham. 

Parkes,  Mr.  J.  P.,  Leyton  House,  Albion  Road,  Stoke  Newington,  N. 

Parkin,  Mr.  C,  47,  Market  Place,  Doncaster. 

Parkinson,  Mr.  R.,  1,  William  Henry  Street,  Soho,  Liverpool. 

Parkinson,  Dr.  R.,  Bradford,  Yorkshire. 

Parkinson,  Mr.  T.,  Great  Driffield. 

Parkinson,  Mr.  W.,  32,  Lees  Road,  Oldham. 

Parr,  Mr.  S.,  Long  Row,  Nottingham. 

Pars,  Mr.  R.  C,  Thrapstone. 

Pasmore,  Mr.  F.  R.,  82,  King's  Road,  S.W. 

Pasmore,  Mr.  G-.,  1,  Corner  of  Southernhay,  Exeter. 

Passmore,'Mr.  F.,  17,  Bloomsbury  Square,  W.C. 

Patchett,  L,  F.C.S.,  F.R.A.S.,  Birstall,  near  Leeds. 

Paterson,  Mr.  A.,  6,  Camden  Place,  Plantation,  Glasgow. 

Paterson,  Mr.  J.,  Helmsdale,  Sutherlandshire. 

Paton,  Mr.,  Kelvingrove  Museum,  Glasgow. 

Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 

Pattinson,  J.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 

Pattinson,  Mr.  J.  S.,  41,  Botchergate,  Carlisle. 

Pattison,  Mr.  G.,  139,  St.  John  Street  Road,  E.C. 

Paul,  Dr.  B.  H.,  F.C.S.,  17,  Bloomsbury  Square,  W.C.  [hampton. 

Payne,  A.,  F.C.S.,   Galen  Chemical  Works,  Ettingshall,  near  Wolver- 

Payne,  Mr.  C,  Botanic  Road,  Belfast. 

Payne,  Mr.  J.  B.,  63,  Piccadilly,  Manchester. 

Payne,  Mr.  S.,  Wallingford,  Berkshire. 

Peake,  Mr.  A.,  Queen  Street,  Earlestown. 

Peake,  Mr.  H.,  New  Bridge,  Dover. 

Peake,  Mr.  H.F.,  Twickenham. 

Pearce,  Mr.  J.,  Crewkerne. 

Pearce,  Mr.  J.  A.,  Cainscross,  Stroud. 

Pearce,  Mr.  T.,  134,  Westgate  Street,  Gloucester. 

Pearson,  Mr.  E. 

Peatson,  Mr.  H.  R.,  102,  Broughton  Road,  Salford,  Manchester. 

Peck,  Mr.  F.  A.,  Medical  Hall,  Sea  View  Street,  Cleethorpes. 

Pedler,  Mr.  G.  S.,  199,  Fleet  Street,  E.C. 

Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  near  Halifax. 

Penketh,  Mr.  J.,  address  unknown. 

Penney,  Mr.  W.,  High  Street,  Poole. 

Penney,  Mr.  W.  S.,  Mostyn  Street,  Llandudno. 

Pennington,  Mr.  T.,  14,  Bolton  Street,  Bury,  Lancaster. 

Penrose,  Mr.  A.  P.,  5,  Amwell  Street,  E.C. 

Perfect,  Mr.  R.,  Bingley,  near  Leeds,  Yorks. 

Perry,  Mr.  G.  E.,  17,  The  Pavement,  Clapham  Common,  S.W. 

Peters,  Mr.  J.,  Shore  Street,  Gourock. 

Peters,  Mr.  J.  F.,  4,  High  Street,  Jedburgh,  N.B. 

Pettinger,  Mr.  E.,  57,  High  Street,  Hampstead,  N.W. 

Phillips,  Mr.  J. ,  Church  Stretton,  Salop. 

Phillips,  Mr.  J.,  60,  Wallgate,  Wigan. 

Philp,  Mr.  J.,  Wadebridge,  Cornwall. 

Pick,  Mr.  R.,  South  Parade,  Northallerton. 

Pickard,  Mr.  W.,  338,  Oxford  Street,  W. 

Picken,  Mr.  T.  W.,  Newport,  Salop. 

Pickering,  Mr.  A.,  45,  Lowgate,  Hull. 

Pickering,  Mr.  J.,  Market  Place,  Crowle,  Doncaster. 

Picnot,  Mr.  C,  24,  High  Street,  Strood. 

Pidd,  Mr.  A.  J.,  221,  Chester  Road,  Hulme,  Manchester. 

Pierson,  Mr.  C,  4,  Hampshire   Terrace,  Elmwood  Green,  Leeda. 

Pilley,  Mr.  S.,  9,  Bargate,  Boston. 
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Pinkerton  Mr.  J.  S.,  248,  London  Road,  Glasgow. 

Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 

Pitchford,  Mr.  VV.,  address  unknown. 

Pitman,  Mr.  J.,  50,  Redcliff  Hill,  Bristol. 

Pitts,  Mr.  R.  C,  8,  St.  Giles  Street,  Norwich. 

Place,  Mr.  W.  B.,  Betley,  Crewe. 

Plant,  Mr.  G.  W.,  New  Edmund  Street,  Birmingham. 

Plant,  Mr.  W.  E.,  Somerby,  near  Oakham. 

Plowman,  Mr.  S.,  St.  George's  Hospital,  S.E. 

Plumley,  Mr.  J.  G.,  The  Bridge,  Bristol. 

Pocklington,  Mr.  H.,  Victoria  Chambers,  South  Parade,  Leeds. 

Poingdestre,  Mr.  C.  R.,  187,  Newington  Butts,  S.E. 

Pollard,  Mr.  H.  H.,  140,  High  Street,  Ryde,  Isle  of  Wight. 

Pond,  Mr*  B.  C,  New  Park  Road,  Brixton  Hill,  S.W. 

Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.C. 

Ponsford,  Mr.  J.,  Wolborough  Street,  Newton  Abbot,  Devon. 

Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 

Pooley,  Mr.  J.  C,  8,  George  Street,  Bath. 

Poore,  Mr.  E.,  Broadstairs. 

Porter,  Mr.  J.,  Coalville,  Leicestershire. 

Postans,  Mr.  A.  W.,  35,  Baker  Street,  W. 

Potter,  Mr.  H.,  8,  Park  Terrace,  Sutton,  Surrey. 

Potts,  E.,  F.C.S.,  Villiers  Street  South,  Sunderland. 

Potts,  Mr.  J.,  59,  Church  Street,  Seaham  Harbour,  Durham. 

Potts,  Mr.  R.  S. ,  Market  Place,  Ilkeston. 

Potts,  Mr.  T.,  5,  Grainger  Street,  Newcastle-on-Tyne. 

Poulton,  Mr.  J.,  2,  Courtenay  Street,  Newton  Abbot. 

Powell,  Mr.  D.,  St.  Thomas,  Swansea,  Glamorganshire. 

Powell,  Mr.  W.,  White  Horse  Street,  Leeds. 

Powell,  Mr.  W.,  Caroline  Street,  Bridgend. 

Power,  Mr.  E.,  Walton-on-Thames. 

Powers,  Mr.  E.,  Priory  Works,  Coventry. 

Pownall,  Mr.  T.  R.,  45,  St.  George's  Road,  Bolton. 

Pratt, Mr.  G.  W.,49,  Cavendish  Street, Chorlton-on-Medlock, Manchester. 

Pratt,  Mr.  R.  M.,  Otley,  Yorks. 

Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 

Preston,  Mr.  J.  C,  88,  Leadenhall  Street,  E.C. 

Price,  Mr.  R.,  54,  Loftus  Road,  Shepherds  Bush,  W. 

Price,  Mr.  T.  U.,  High  Street,  Arundel. 

Prichard,  Mr.  E.,  10,  Vigo  Street,  Regent  Street,  W. 

Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershire. 

Priestley,  Mr.  J.,  17,  Croft  Street,  Manchester  Road,  Bradford. 

Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staffs. 

Prince,  Mr.  H.,  5,  Fore  Street,  Taunton. 

Pring,  R.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 

Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 

Pritchard,  Mr.  J.,  67,  Chorlton  Road,  Manchester. 

Probyn,  Mr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 

Procter,  Dr.  W.,  24,  Petergate,  York. 

Procter,  Mr.  W.,  Close  House,  near  Settle,  Yorks. 

Proctor,  Mr.  A.  D.,  Dufftown,  Banffshire. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne, 

Proctor,  Mr.  R.,  Penarth,  Glamorganshire. 

Prosser,  Mr.  E.  T.,  Head  Street,  Colchester. 

Provost,  Mr.  J.  P.,  High  Street,  Huntingdon. 

Pryer,  Mr.  W.  S.,  West  Street,  Axminster. 

Pugh,  Mr.  G.,  10,  Grenville  Square,  W.C. 

Pugh,  Mr.  H.,  Llanegryn,  near  Towyn,  Merionethshire. 

Pullan,  Mr.  T.,  Lumb  Lane,  Bradford,  Yorkshire. 

Pullin,  Mr.  W.  H.,  115,  Warwick  Street,  Leamington. 
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Purdue,  Mr.  T.,  Witney,  Oxon. 

Purdy,  Mr.  J.  T.,  Willington,  via  Durham. 

Purefoy,  Eichard  D.,M.B.,  T.C.D.,  L.A.H.D.,  Rotunda  Hospital,  Dublin. 

Purves,  Mr.  S.,  70,  Haymarket  Terrace,  Edinburgh. 

Quinlan,  F.  J.  B.,  M.D.,  29,  Lower  Fitzwilliam  Street,  Dublin. 

Radley,  Mr.  W.  V.,  74,  Market  Place,  Sheffield. 

Radnall,  Mr.  W.  H.,  King  Street,  Ulverston. 

Raimes,  Mr.  R.,  Bonnington  Park,  Edinburgh. 

Rainford,  Mr.  J.,  Castle  Fields,  Shrewsbury. 

Rait,  Mr.  R.  C,  Partick,  Scotland. 

Ramsbottom,  Mr.  G.,  Waterfoot,  near  Manchester. 

Randall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Ransom,  Mr.  W.,  Hitchin. 

Rastrick,  Mr.  R.  J.,  King's  Road,  Southsea,  Hants. 

Ratcliffe,  Mr.  W.,  4,  Larches  Lane,  Compton  Road,  Wolverhampton. 

Rattray,  Mr.  W.,  St.  Clement's  Chemical  Works,  Aberdeen. 

Rawlings,  Mr.  C.  J.,  Marketplace,  Warminster. 

Rayner,  Mr.  J.,  Long  Row,  Nottingham. 

Rayson,  Mr.  A.  J.,  5,  Parade  Terrace,  South  Lowestoft. 

Rayson,  Mr.  H.,  3,  Mornington  Terrace,  Wanstead,  E. 

Read,  Mr.  J.,  Salisbury. 

Read,  Mr.  W.,  Helmsley,  Yorks. 

Reade,  Mr.  0.  A.,  Royal  Naval  Hospital,  Plymouth. 

Reboul,  A.  P.,  D.L.R.C.S.,  60,  Liverpool  Road,  N. 

Redfern,  Mr.  T.,  50,  King  Street,  Penrith. 

Redford,  Mr.  A.,  30,  Oxford  Street,  Liverpool. 

Redwood,  Prof.  T.,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Rees,  Mr.  D.,  Conwill  Elvet,  near  Carmarthen. 

Rees,  Mr.  W.H.,  Dartmouth. 

Reichardt,  Mr.  E.,  11,  Great  Titchfield  Street,  Oxford  Street,  W. 

Remmers,  Mr.  B.  H.,  63,  West  Regent  Street,  Glasgow. 

Reynolds,  Mr.  F.,  14,  Commercial  Street,  Leeds. 
Reynolds,  Mr.  J.  J.,  3,  Hanover  Street,  W. 
Reynolds,  R.,  F.C.S.,  13',  Briggate,  Leeds. 
Reynolds,  Mr.  T.,  Caerphilly,  near  Cardiff. 

Rhind,  Mr.  W.  W.,  69,  Gloucester  Road,  Regent's  Park,  W. 

Rhodes,  Mr.  W.  H.,  74,  Manwood  Road,  Leeds. 

Rich,  S.  W.,  F.C.S.,  25,  Gloucester  Street,  Queen's  Square,  W.C. 

Rich,  Mr.  T.,  Weston-super-Mare. 

Richardson,  B.  W.,  M.D.,  F.R.S.,  12,  Hinde  Street,  W. 

Richardson,  Mr.  G.,  12,  Norland  Place,  Notting  Hill,  W. 

Richardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  Haughton  House,   Stoney   Gate, 

Leicester. 
Richardson,  Mr.  T.  J.,  23,  London  Road,  Carlisle. 
Richmond,  Mr.  R.,  junr.,  Leighton  Buzzard,  Beds. 
Rickard,  Mr.  J.  R.,  Wadebridge,  Cornwall. 

Ridd,  Mr.  A.  H.,  5,  Windsor  Terrace,  Carlton  Road,  Peckham,  S.E. 
Riddell,  H.  B.,  F.C.S.,  Whitefield  House,  Rothbury,  Morpeth. 
Riddle,  Mr.  W.  R. ,  Market  Place,  Hexham. 
Ridley,  Mr.  E.  H.,  223,  Oxford  Street,  Manchester. 
Rimmington,  F.  M.,  F.C.S.,  Bradford,  Yorkshire. 
Ringrose,  Mr.  G.,  123,  St.  George's  Street,  E. 
Ritson,  Mr.  T.,  4,  High  Street,  Sunderland. 
Roach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 
Robbins,  J.,  F.C.S.,  372,  Oxford  Street,  W. 
Roberts,  Mr.  G.,  High  Street,  West  Bromwich. 
Roberts,  Mr.  J.,  Middleton,  Lancashire. 
Roberts,  Mr.  J.  C,  Edon  Road,  Dolgelley,  North  Wales. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  417 

Roberts,  Mr.  M.,  High  Street,  Bangor. 

Roberts,  Mr.  P.,  St.  Asaph. 

Roberts,  Mr.  R.  M.,  Foregate,  Chester. 

Robertson,  Mr.  J.,  35,  George  Street,  Edinburgh. 

Robinson,  Mr.  A.  F.,  2,  Northgate,  Darlington. 

Robinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Robinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Robinson,  Mr.  J.,  Stanley,  near  Chester-le- Street,  Durham, 

Robinson,  Mr.  J.,  Northgate,  Darlington. 

Robinson,  Mr.  J.  F.,  Knawsley  Buildings,  Liverpool. 

Robinson,  Mr.  J.  Frodsham-,  Frodsham,  Cheshire. 

Robinson,  J.  R.,  L.L.D.,  F.R.G-.S.,  Westgate,  Dewsbury. 

Robinson,  Mr.  J.  S.,  1,  Eversfield  Place,  St.  Leonard's,  Hastings. 

Robinson,  Mr.  J.  S.,  Alfreton. 

Robinson,  Mr.  R.,  58,  Yorkshire  Street,  Rochdale. 

Robinson,  Mr.  R.  A.,  195,  Brompton  Road,  S.W. 

Robinson,  Mr.  W.,  Main  Street,  Cockermoutb. 

Robson,  Mr.  J.,  26,  Scotch  Street,  Carlisle. 

Robson,  Mr.  J.  C,  37,  Linthorpe  Road,  Middlesbro'. 

Robson,  Mr.  T.,  4,  Victoria  Road,  Brighton. 

Rodger,  Mr.  J.,  Inverary,  Argyllshire. 

Roger,  Mr.  J.  P.,  Rhynie,  Aberdeenshire,  N.B. 

Rogers,  Mr.  A.  R.,  Newmarket. 

Rogers,  Mr.  W.,  53,  Ben  Jonson  Road,  Stepney,  E. 

Rogerson,  Mr.  M.,  Hope  Villa,  Boston  Spa,  near  Tadcaster,  Yorkshire. 

Romans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Rookledge,  Mr.  J.,  Easingwold. 

Roper,  Mr.  H.  E. ,  Oundle. 

Rose,  Mr.  A.,  Apothecaries'  Company,  Sauchiehall  Street,  Glasgow. 

Rose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyne,  Durhani. 

Ross,  L.  B.,  F.C.S.,  Great  Driffield. 

Ross,  Mr.  R.,  43,  High  Street,  Old  Aberdeen. 

Rossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Rossiter,  Mr.  G.,  Bampton  Street,  Tiverton. 

Rossiter,  Mr.  J.,  Royal  Melville  Hospital,  Chatham. 

Rossiter,  W.,  F.R.G.S.,  F.C.S.,  91,  Blackfriars  Road,  S.E. 

Roulston,  Mr.  B.  W.,  39,  Aire  Street,  Goole. 

Rouw,  Mr.  W.  T.,  Market  Place,  Ruthin. 

Rowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Rowe,  Mr.  R.,  40,  Alfred  Place  West,  South  Kensington,  S.W. 

Rowe,  S.  T.,  M.A.,  Ph.D.,  Redruth. 

Rowell,  Mr.  R.  H.,  Houghton-le- Spring. 

Rowland,  Mr.  W.,  High  Street,  Wrexham. 

Rowlands,  Mr.  D.,  Tregaron,  S.  Wales. 

Rowson,  Mr.  H.,  2,  Chichester  Street,  Upper  Westbourne  Terrace,  W. 

Russell,  Mr.  C.  J.  L.,  29,  High  Street,  Windsor. 

Russell,  Mr.  J. ,  111,  Nethergate,  Dundee. 

Rust,  Mr.  J.,  Thaxted,  Essex. 

Rutherford,  Mr.  E.,  High  Street,  Tow  Law. 

Sainsbury,  Mr.  S.,  176,  Strand,  W.C. 

Salisbury,  Mr.  W.  B.,  3,  Market  Street,  Leicester. 

Salmon,  Mr.  F.  W.,  30,  Western  Road,  Hove,  Brighton. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Samson,  Mr.  E.,  114,  Redcliffe  Street,  Bristol. 

Samuel,  Mr.  A.  H.,  145,  Upper  Parliament  Street,  Liverpool. 

Sandall,  Mr.  W.,  2,  Churchyardside,  Coventry. 

Sanderson,  Mr.  H.,  71,  Parade,  Birmingham. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  R.  B.,  Bicester,  Oxfordshire. 

E   E 
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Sandy,  Mr.  F.  W.,  390,  Walworth  Eoad,  S.E. 

Sang,  Mr.  E.,  Barony  Street,  Edinburgh. 

Sanger,  Mr.  W.  A.,  150,  Oxford  Street,  W. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sargent,  W.  D.,  M.R.C.S.,  L.S.A.,  Albany  Road,  Camberwell,  S.E. 

Sarjeant,  Mr.  J.  W.,  Wellingborough,  Northamptonshire. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Bradford-on-Avon. 

Savage,  Mr.  J.  L.,  140,  Lister  Hills  Eoad,  Bradford,  Yorks. 

Savage,  Mr.  J.  W.,  Fenny  Castle,  Wells,  Somerset. 

Savage,  Mr.  W.  L\,  Park  Road  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  W. 

Saxby,  Mr.  H.,  jun.,  Lewes,  Sussex. 

Saxton,  Mr.  J.,  2,  St.  Peter's  Street,  Leeds. 

Sayer,  Mr.  E.  C,  Warrington  House,  Ipswich. 

Schacht,  G.  F.,  F.C.S.,  7,  Regent  Street,  Clifton,  Bristol. 

Schacht,  Mr.  W.,  6,  Finsbury  Place  South,  E.C. 

Schmidt,  Mr.  A.,  382,  New  City  Road,  Glasgow. 

Schorlemmer,  C,  F.R.S.,  Owen's  College,  Manchester. 

Schweitzer,  J.,  F.C.S.,  79,  Pavilion  Road,  Sloane  Street,  S.W. 

Scott,  Mr.  W.,  43,  Cadzow  Street,  Hamilton,  N.B. 

Scott,  W.  L.,  F.C.S.,  County  Analyst's  Laboratories,  Wolverhampton. 

Seaman,  Mr.  J.  S.,  Marlow. 

Seath,  Mr.  A.,  Dunfermline. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Selleck,  Mr.  E.,  Apothecaries'  Hall,  Blackfrairs,  E.C. 

Sells,  Mr.  R.  J.,  Tunbridge  Wells. 

Semple,  Mr.  J.,  Barr's  Brae,  Port  Glasgow. 

Sergeant,  Mr.  T.  W.,  61,  Ashton  Street,  Liverpool. 

Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Shapley,  Mr.  C.,  11,  Strand,  Torquay. 

Sharman,  W.,  F.C.S.,  247,  Mare  Street,  Hackney. 

Sbarp,  Mr.  D.  B.,  Borough  Road,  Sunderland. 

Sharp,  Mr.  J.,  5,  Sedgefield  Terrace,  Bradford,  Yorks. 

Sharpe,  Mr.  G.  Y.,  34,  High  Street,  Notting  Hill,  W. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  C.  J.,  West  End,  Alford,  Lines. 

Shaw,  Mr.  H.  W.  (Messrs.  Dunbill,  Son  &  Shaw),  Doncaster. 

Shaw,  Mr.  J.,  24,  Great  George  Place,  Liverpool. 

Shaw,  Mr.  R.  H.,  24,  Brighton  Street,  Seacombe,  Birkenhead. 

Shelley,  Mr.  H.,  2,  Church  Street,  Twickenham. 

Shenstone,  Mr.  J.  B.  B.,  13,  High  Street,  Colchester. 

Shenstone,  W.  A.,  F.C.S.,  Taunton  College  School,  Taunton. 

Shephard,  Mr.  T.  F.,  46,  All  Saints'  Road,  Westbourne  Park,  W. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Row,  Chester. 

Shepherd,  Mr.  J.,  144,  Huddersfield  Road,  Oldham. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 

Shields,  Mr.  J.,  Alsager,  Stoke-on-Trent. 

Shipman,  Mr.  J.  J.,  22,  Bridge  Street,  Northampton. 

Shirtliff,  Mr.  W.,  66,  Goldhawk  Road,  Shepherd's  Bush,  W. 

Short,  Mr.  E.  C,  Post  Office,  Bushey  Heath. 

Sidgwick,  Mr.  G.  C,  9,  Alexandra  Terrace,  Sunderland. 

Sidley,  Mr.  T.  I.,  Brunswick  Terrace,  Stafford. 

Siebold,  L.,  F.C.S.,  225,  Oxford  Street,  Manchester. 
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Sillitoe,  Mr.  F.  8.,  Station  Eoad,  Red  Hill,  Surrey. 

Silson,  Mr.  R.  W.,  113,  Church  Street,  Manninghaui,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Road,  S.E. 

Silvers,  Mr.  F.  T.,  19,  Church  Street,  Camberwell,  S.E. 

Simmonds,  Mr.  P.  L.,  29,  Cheapside,  E.C. 

Simms,  Mr.  R.  J.,  3,  Ramshill  Road,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 

Simpson,  Mr.  G.,  Paikes  Street,  Alnwick,  Northumberland. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  J.,  South  Lambeth  Dispensary,  Albert  Square,  Ckpham 

Road,  S.W. 
Simpson,  Mr.  R.,16,  Henry  Street,  Dublin. 
Simpson,  Mr.  T.,  Bloxham,  Banbury,  Oxon. 
Simpson,  Mr.  T.,  6,  Havelock  Terrace,  Forest  Hill,  S.E. 
Sims,  Mr.  J.,  Hirwain. 

Sims,  Mr.  W.,  24,  Lewis  Street,  Aberaman,  Aberdare. 
Sinclair,  Mr.  R.,  Invergordon,  N.B. 
Sindall,  Mr.  J.  W.,  High  Street,  Knaresborough. 
Sirett,  Mr.  H.,  Brackley,  Northamptonshire. 
Skidmore,  Mr.  J.,  Chil worth  Street,  Paddington,  W. 
Skinner,  Mr.  M.  H.,  Keelby,  near  Ulceby,  Lines. 
Skinner,  Mr.  T.,  Suffolk  House,  Gloucester. 
Skipper,  Mr.  E.,  4,  Dalston  Lane,  E. 
Skirrow,  Mr.  W.  E.,  Bingley,  Yorks. 

Skirving,  Mr.  G.,  47,  Lower  High  Street,  Wednesbury,  Staffs. 
Skoulding,  Mr.  G.  S.  F.,  Church  Plain,  Yarmouth. 
Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 
Slack,  Mr.  J.  K.,  Prescott. 
Slade,  Mr.  J.,  Tenbury. 
Slater,  Mr.  J.,  76,  Bedford  Street,  Leicester. 
Slater,  Mr.  J.,  Sadler  Street,  Wells,  Somerset. 
Slater,  Mr.  T.,  Stone,  Staffordshire. 
Slater,  Mr.  W.  H.,  Romsey,  Hants. 
Slinger,  Mr.  F.,  High  Ousegate,  York. 
Slingsby,  Mr.  C.  S.,  Bridge  Street,  Hindley. 
Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 
Smiles,  Mr.  J.,  1.  Henderson  Row,  Edinburgh. 
Smith,  A.  P.,  F.C.S.,  1,  St.  Matthew's  Street,  Rugby. 
Smith,  Mr.  A.  W.,  93,  High  Street,  Rye,  Sussex. 
Smith,  Mr.  A.  W.  P.,  12,  Havre  des  Pas,  St.  Heliers,  Jersey. 
Smith,  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D.,  54,  High  Street,  Stroud,  Gloucestershire. 
Smith,  E.,  F.C.S.,  8,  The  Strand,  Torquay. 
Smith,  Mr.  I.,  New  Thornley,  near  Durham. 
Smith,  Mr.  J.,  Hillam  Farm,  Urmston,  near  Manchester. 
Smith,  Mr.  J.,  12,  Worship  Street,  E.C. 
Smith,  Mr.  J.  B.,  Dulwich,  S.E. 
Smith,  Mr.  J.  De  Carle,  Magdalen  Street,  Norwich. 
Smith,  Mr.  J.  S.,  8,  Crowhurst  Road,  Brixton,  S.W. 
Smith,  Mr.  J.  S.  T.  W.,  Back  Street,  Hexham. 
Smith,  Mr.  J.  T.,  12,  Down  Street,  Piccadilly,  W. 
Smith,  Mr.  J.  W.  (Mrs.  Haselar's),  Stone  Street,  Cranbrook,  Kent. 
Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 
Smith,  Mr.  P.  S.,  2,  Bellevue  Terrace,  Edinburgh. 
Smith,  R.,  M.D.,  Durham  County  Asylum,  Sedgefield,  Ferryhill. 
Smith,  Mr.  R.  B.,  Market  Place,  Norwich. 
Smith,  Mr.  S.  A.,  3,  Lower  Parade,  Leamington. 
Smith,  T.,  F.C.S.,  Heriot  Hill  House,  Edinburgh. 
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Smith,  Mr.  T.,  Top  of  Union  Street,  Ryde,  I.W. 

Smith,  Mr.  T.  J.,  F.G.S.,  F.L.S.,  10,  North  Church  Side,  Hull. 

Smith,  Mr.  W.,  157,  Friargate,  Preston. 

Smith,  Mr.  W.,  Market  Place,  Nottingham. 

Smith,  Mr.  W.,  48,  Porchester  Road,  W. 

Smith,  Mr.  W.,  Sutton  Coldfield. 

Smith,  Mr.  W.  F.,  280,  Walworth  Road,  S.E. 

Smith,  Mr.  W.  H.,  County  Hospital,  34,  St.  George's  Road,  Brighton. 

Smyth,  Mr.  T.,   178,  Islington,  Liverpool. 

Snape,  Mr.  E.,  Great  Hampton  Street,  Birmingham. 

Snowdon,  Mr.  R.,  52,  Robertson  Street,  Hastings. 

Soames,  Mr.  W.,  Wargrave,  near  Henley-on-Thames. 

Soole,  Mr.  J.  H.,  High  Street,  Grays,  Essex. 

Souter,  J.  C,  M.D.,  F.C.S.,  88,  Junction  Road,  Highgate,  N.W. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  Mr.  W.,  Bull  Street,  Birmingham. 

Soutter,  Mr.  J.  S.,  Hedon,  Hull. 

Sparrow,  Mr.  W.  C.  F.,  5,  Pimlico  Road,  Buckingham  Palace  Road,  S.  W 

Spear,  Mr.  G.,  150,  Queen  Street,  Portsea. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speechly,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spence,  P.,  F.C.S.,  Pendleton  Alum  Works,  Manchester. 

Spencer,  Mr.  J.,  Undercliffe,  Bradford. 

Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Lines. 

Spencer,  Mr.  W.  A.  C,  108,  Patrick  Street,  Cork. 

Spencer,  Mr.  W.  H.,  Burnham  Market,  Norfolk. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Sprackett,  Mr.  G.,  The  Drawbridge,  Bristol. 

Spyer,  Mr.  N.,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.C. 

Squire,  Mr.  J.,  41,  Queen  Street,  Oxford. 

Squire,  P.,  F.L.S.,  277,  Oxford  Street,  W. 

Squire,  Mr.  P.  W.,  277,  Oxford  Street,  W. 

Squire,  Mr.  W.,  High  Street,  Hanwell,  Middlesex. 

Squire,  Mr.  W.,  5,  Coleman  Street,  E.C. 

Stable,  Mr.  R.  H.,  5,  Blackstock  Road,  Finsbury  Park,  N. 

Stacey,  Mr.  S.  LI.,  300,  Holborn,  W.C. 

Stacy,  Mr.  F.,  4,  Woodman  Terrace,  Westow  Hill,  Upper  Norwood,  S.E. 

Stainer,  Mr.  J.,  59,  Sandgate  Road,  Folkestone. 

Stainer,  Mr.  R.  W.,  84.  St.  James's  Road,  Southsea,  Hants. 

Stainthorpe,  W.  W.,  M.D.,  CM.,  Wortley,  Sheffield. 

Stamp,  Mr.  E.  B.,  29,  High  Street,  Hampstead,  N.W. 

Stanford,  E.  C.  C,  F.C.S.,  Thornloe,  Partick  Hill,  Glasgow. 

Staning,  Mr.  W.,  55,  Cogan  Street,  Hull. 

Stanley,  Mr.  R.  S.,  South weU,  Notts. 

Stannard,  Mr.  F.  J.,  15,  Broad  Green,  Croydon. 

Stansfield,  Mr.  R.,  7,  Steele's  Terrace,  Haverstock  Hill,  N.W. 

Stanswood,  Mr.  J.,  277,  Commercial  Road,  Landport. 

Stanway,  Mr.  W.  H.,  Kington,  Herefordshire. 

Staples,  Mr.  C.  A.,  47,  High  Street,  Fulham,S.W. 

Spatles,  Mr.  E.,  West  Street,  Wilton. 

Stark,  Mr.  J.  S.,  9,  Clayton  Street  East,  Newcastle-on-Tyne. 

Starkie,  Mr.  R.  S.,  441,  Strand,  W.C. 

Stead,  Mr.  T. ,  New  Briggate,  Laisterdyke. 

Stead,  Mr.  T.  B.,  20,  Upperhead  Row,  Leeds. 

Stedman,  Mr.  H.  B.,  58,  Bold  Street,  Liverpool. 

Steel,  Mr.  F.  W.,  283,  Liverpool  Road,  Islington,  N. 

Steel,  Mr.  J.  W.,  Market  Place,  Beccles,  Suffolk. 

Stenhouse,  Dr.  J.,  F.R.S.,  17,  Rodney  Street,  Pentonville,  N. 

Stephenson,  Mr.  F.,  16,  Howe  Street,  Edinburgh. 
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Stephenson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

Sterriker,  Mr.  J. ,  Driffield. 

Stevens,  Mr.  F.,  51,  Judd  Street,  Euston  Road,  W.C. 

Stevens,  Mr.  J.,  High  Street,  Broseley,  Salop. 

Stevens,  Mr.  P.  A.,  70,  Hyde  Road,  Hoxton,  N. 

Stevenson,  Mr.  R.,  Victoria  Street,  Derby. 

Stevenson,  T.,  M.D.,  F.C.S.,  21,  Caversham  Road,  N.W. 

Stevenson,  Mr.  W.,  The  Crescent,  Todmorden. 

Stevenson,  Mr.  W.  L.,  165,  Edgware  Road,  W. 

Steward,  Mr.  J.,  Broad  Street,  Kingswinford,  Staffs. 

Stewart,  A.  D.,  M.B.,  39,  Regent  Street,  Greenock. 

Stewart,  Mr.  A.  Y.,  Apothecaries  Hall,  Blackfriars,  E.C. 

Stewart,  Mr.  E.  H.,  Royal  South  Hants  Infirmary,  Southampton. 

Stewart,  G.  C,  F.C.S.,*  Sugar  Refiner,  Greenock. 

Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 

Stiell,  Mr.  G.,  Dunfermline. 

Stiles,  Mr.  M.  H.,  300,  High  Holborn,  W.C. 

Stoakes,  Mr.  B.  M.,  16,  Whitefriargate,  Hull. 

Stoddart,  Mr.  J.,  14,  Grace  Terrace,  Chester  Road,  Sunderland. 

Stoddart,  W.  W.,  F.C.S.,  F.G.S.,  1  &  2,  Park  Street,  Bristol. 

Stoddart,  Mr.  W.  W.  B.,  9,  North  Street,  Bristol. 

Stoker,  Mr.  G.  N.,  The  Laboratory,  Somerset  House,  W.C. 

Stone,  Mr.  F.  W.,  166,  Fore  Street,  Exeter. 

Stone,  Mr.  J.  J.,  Devonshire  House,  Alton. 

Stooke,  Mr.  A.,  34,  Approach  Road,  Victoria  Park,  E. 

Storey,  Mr.  E.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 

Storrar,  Mr.  D. ,  228,  High  Street,  Kirkcaldy. 

Stott,  W.,  Ph.D.,  Sowerby  Bridge. 

Strachan,  Mr.  A.,  Ill,  George  Street,  Aberdeen. 

Strangroom,  Mr.  F.,  Cley-next-the-Sea,  Dereham,  Norfolk. 

Strawson,  Mr.  G.  F.,  99,  Woodstock  Road,  Finsbury  Park,  N. 

Strickett,  Mr.  J.,  161,  St.  George's  Road,  Peckham,  S.E. 

Stroud,  Mr.  J.,  23,  Wine  Street,  Bristol. 

Stuart,  Mr.  J.  E. ,  172,  New  Bond  Street,  W. 

Sugden,  Mr.  S.,  Waterfoot,  near  Manchester. 

Sumner,  Mr.  R.,  50a,  Lord  Street,  Liverpool. 

Sunner,  Mr.  R.,  108,  Patrick  Street,  Cork. 

Sutcliffe,  J.,  L.D.S.,  44,  New  Market  Street,  Bradford. 

Sutclitfe,  Mr.  J.,  154,  Larkhall  Lane,  Clapham,  S.W. 

Sutterby,  Mr.  J.  N.,  Long  Sutton,  Lines. 

Sutton,  F.,  F.C.S.,  Bank  Plain,  Norwich. 

Swaine,  Mr.  J.,  158,  Bolton  Road,  Bradford. 

Swan,  Mr.  J.  W.,  15,  Mosley  Street,  Newcastle-on-Tyne. 

Swenden,  Mr.  J.,  14,  High  Row,  Darlington. 

Swift,  Mr.  T.  N.,  38,  Cross  Church  Street,  Huddersfield. 

Swift,  Mr.  W.  P.,  Raunds,  near  Thrapstone,  Northamptonshire. 

Swingburn,  Mr.  R.  H.,  33,  Broad  Street,  South  Molton,  Devon. 

Swinn,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 

Swinnerton,  Mr.  W.,  70,  High  Street,  Princes  End,  Tipton. 

Swire,  Mr.  G.,  New  Park  Road,  Brixton  Hill,  S.W. 

Swire,  Mr.  S.,  New  Park  Road,  Brixton  Hill,  S.W. 

Sykes,  E.  J.,  F.M.S.,  5,  The  Quadrant,  Buxton,  Derbyshire. 

Sykes,  Mr.  T.  H.,  Lord  Street,  Southport. 

Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 

Symington,  Mr.  T.,  4,  Dundas  Street,  Edinburgh. 

Symons,  W.,  F.C.S.,  26,  Joy  Street,  Barnstaple. 

Tait,  L.,  F.R.C.S.,  7,  Great  Charles  Street,  East  R3W,  Birmingham. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.  E.,  128,  Prescott  Road,  Fairfield,  Liverpool. 
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Taplin,  Mr.  W.  G.,  75,  Harupstead  Road,  N.W. 

Targett,  Mr.  C.  G.,  53,  St.  Thomas  Street,  Weymouth. 

Tate,  Mr.  J.  L.,  51,  Ellerby  Lane,  Leeds. 

Taubman,  Mr.  R.,  33,  Southampton  Row,  W.C. 

Taylor,  Mr.  A.,  6,  South  Clerk  Street,  Edinburgh. 

Taylor,  Mr.  B.,  Briggate,  Leeds. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  C.  W.,  300,  Holborn,  W.C. 

Taylor,  Mr.  E.,  Yorkshire  Street,  Rochdale. 

Taylor,  Mr.  E.,  St.  George's  Square,  Droitwich. 
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Taylor,  Mr.  F.,  Gowthorpe  Street,  Selby. 

Taylor,  Mr.  G.  S.,  13,  Queen's  Terrace,' St.  John's  Wood,  N.W. 
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Taylor,  Mr.  J.,  13,  Baker  Street,  W. 

Taylor,  Mr.  J.  H.,  James  Street,  Harrogate. 
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Tench,  Mr.  R.,  Chester  House,  Manor  Road,  Holloway,  N. 

Tennent,  Dr.  G.  P. ,  120,  Bath  Street,  Glasgow. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withington,  Manchester. 

Thatcher,  Mr.  T.,  290,  Catherine  Street,  Ashton-under-Lyne. 

Thomas,  Mr.  H.,  7,  Upper  St.  Martin's  Lane,  W.C. 

Thomas,  Mr.  J. ,  Bridge,  Canterbury,  Kent. 

Thomas,  Mr.  J.,  Machynlleth. 

Thomas,  Mr.  J.  D.  D.,  141,  Ashley  Road,  Bristol. 

Thomas,  Mr.  J.  H.,  Boston,  Lines. 

Thomas,  Mr.  J.  J.,  Garstans,  Lanes. 

Thomas,  Mr.  M.,  Taffswell,  Cardiff. 

Thomas,  Mr.  R.,  Burnley. 

Thomas,  Mr.  R.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare. 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  C.  H.,  Maidenhead. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  101,  Southwark  Street,  S.E. 

Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbury  Sqr.are,  E.C. 

Thompson,  Mr.  H.,  8,  Moor  Street,  Sunderland. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.C. 

Thompson,  Mr.  J.,  High  Street,  Knaresboro',  Yorkshire. 

Thompson,  Mr.  J.  W.,  Bull  Ring,  Sedley,  near  Dudley. 

Thompson,  Mr.  L.,  Richmond,  Yorks. 

Thompson,  Dr.  R.  E.,  F.C.S.,  9,   Cranley  Place,   Scuth   Kens.'i  gicn, 

S.W. 
Thompson,  Mr.  T.,  Market  Place,  Richmond,  Yorks. 
Thompson,  Mr.  W.  M.,  31,  Coney  Street,  York. 
Thomson,  W.,  F.C.S.,  Royal  Institution,  Manchester. 
Thonger,  Mr.  G.,  Harborne,  Birmingham. 
Thorburn,Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 
Thorn,  Mr.  J.  J.,  338,  Oxford  Street,  W. 
Thornley,  Mr.  C,  Stow-on-the-Wold. 
Thornton,  Mr.  II.,  13G,  Leeds  Road,  Bradford. 
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Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  W.,  jnnr.,  B.Sc,  F.C.S.,  39,  Sandringham  Road,  Kingsland,  E. 

Thresh,  J.  C,  F.C.S.,  11,  Eagle  Parade,  Higher  Buxton,  Derby. 

Thrower,  Mr.  E.  A.,  Diss. 

Thurland,  Mr.  H.,  41,  St.  Giles  Road,  Oxford. 

Thurlby,  Mr.  G.,  High  Street,  Gorleston,  Great  Yarmouth.     • 

Thurlow,  Mr.  H.,  Ixworth,  Suffolk. 

Tibbies,  Mr.  J.  T.,  Mount  Sorrel,  Leicestershire. 

Tibbies,  Mr.  W.,  Market  Place,  Mount  Sorrel,  Leicestershire. 

Tibbs,  Mr.  F.,  81,  Chalk  Farm  Road,  N.W. 

Tice,  Mr.  R.,  St.  Stephen's,  Norwich. 

Tichborne,  C.  R.  C,  Ph.D.,  F.C.S.,  40,  Mary  Street,  Dublin. 

Tidman,  Mr.  W.,  21,  Wilson  Street,  Finsbury,  E.C. 

Tilden,  W.  A.,  D.Sc,  F.C.S.,  Clifton  College,  Bristol. 

Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire,  N.  Wales. 

Tily,  Mr.  C.  A.,  45,  Maida  Vale,  W. 

Tippett,  Mr.  B.  M.,  3,  Sloane  Street,  S.W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 

Tipton,  Mr.  St.  John,  St.  George's,  Wellington,  Salop. 

Tirrell,  Mr.  J.,  Market  Square,  Hanley. 

Titley,  Mr.  T.,  44,  Charlotte  Street,  Fitzroy  Square,  W. 

Tod,  Mr.  J.,  127,  Gosford  Street,  Coventry. 

Todd,  Mr.  J. ,  English  Street,  Carlisle. 

Todd,  Mr.  R.  P.,  16,  Robertson  Street,  Hastings. 

Todd,  Mr.  T.,  Colinsburgh,  N.B. 

Tollinton,  Mr.  R.  B.,  Colliergate,  York. 

Tomlinson,  Mr.  H.  J.,  Barton- oh- Humber. 

Tomlinson,  Mr.  J.,  97,  Fishergate,  Preston,  Lanes. 

Toone,  Mr.  J.  A.,  2,  Montpellier  Exchange,  Cheltenham. 

Toone,  Mr.  J.  H.,  82,  Granby  Street,  Leicester. 

Toone,  Mr.  J.  V.,  14,  New  Bond  Street,  Bath. 

Towerzey,  Mr.  A.,  7,  Regent  Street,  Clifton,  Bristol. 

Townend,  Mr.  J.  W.,  West  Auckland,  Durham. 

Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 

Tremeer,  Mr.  J.  J.,  65,  Boutport  Street,  Barnstaple. 

Trick,  Mr.  W.  B.,  Green  Lanes,  Stoke  Newington,  N. 

Trim,  Mr.  E.,  9,  Wellington  Terrace,  Bournemouth,  Hants. 

Tritton,  Mr.  C.,  Bramerton  House,  Hampton  Road,  Bristol. 

Troake,  Mr.  M.  H.,  Helston,  Cornwall. 

Troake,  Mr.  R.  J.,  126,  White  Ladies'  Road,  Clifton,  Bristol. 

Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 

Troke,  Mr.  C,  Chapel  Road,  Stamford  Hill,  N. 

Trotman,  Mr.  A.  C,  16,  Cambridge  Street,  Hyde  Park  Square,  W. 

Trotter,  Mr.  J.,  East  Linton,  Prestonkirk. 

Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 

Truman,  Mr.  H.  V.,  35,  Baker  Street,  Portman  Square,  W. 

Tuck,  Mr.  G.  F.,  Fore  Street,  Tiverton,  Devonshire. 

Tucker,  Mr.  C,  Bridport. 

Tucker,  Mr.  H.  S.,  139,  Great  Hampton  Row,  Birmingham. 

Tucker,  Mr.  R.  L.,  9,  North  Street,  Bristol. 

Tully,  Mr.  J. ,  senr. ,  Glen  Vue  Works,  East  Grinstead,  Sussex. 

Tupholme,  Mr.  E.  H.,  394,  King's  Road,  Chelsea,  S.W. 

Tupholme,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Brorapton,  S.W. 

Turner,  Mr.  C.  E.,  63,  Great  Russell  Street,  W.C. 

Turner,  Mr.  G.,  Honiton. 

Turner,  H.,  M.R.C.S.,  Toad  Lane.  Rochdale. 

Turner,  Mr.  J.,  Chemical  Works,  Queen's  Ferry,  Flintshire. 

Turner,  Mr.  J.,  Beaumont  Street,  Hexham. 

Turner,  Mr.  J. ,  Kingsbury  Square,  Aylesbury. 

Turner,  Mr.  J.  K.,  Cleator  Moor,  via  Carnforth,  Cumberland. 
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Turner,  Mr.  E.,  Oundle,  Northamptonshire. 

Turney,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 

Turton,  Mr.  K.  C,  70,  Lansdown  Koad,  Clapham,  S.W. 

Tuson,  Prof.  B.V.,F.C.S.,  Koyal  Veterinary  College,  Camden  Town,  N.W. 

Twaddle,  Mr.  B. ,  34,  Maitland  Street,  Glasgow. 

Twemlow,  Mr.  B.,  91,  Upper  Brook  Street,  Manchester. 

Twinberrow,  Mr.  J.,  53,  Broad  Street,  Worcester. 

Tyler,  Mr.  T. ,  High  Street,  Stourport. 

Umney,  C.,F.C.S.,  50,  Southwark  Street,  S.E. 

Upton,  Mr.  E.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  60,  St.  George's  Boad,  Pimlico,  S.W. 

Vaughan,  Mr.  W.  G.,  51,  North  Parade,  Aberystwith. 

Veitch,  Mr.  W.,  300,  Holborn,  W.C. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Verity,  Mr.  B.,  35,  Warwick  Street,  Begent  Street,  W. 

Vidler,  Mr.  W.  T.,  8,  Chalk  Farm  Boad,  N.W. 

Vince,  Mr.  J.,  41,  Cable  Street,  Lancaster. 

Vipond,  Mr.  W.  D.,  Middleton  Teesdale,  Durham. 

Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Vizer,  Mr.  E.  B.,  Belgrave  House,  Church  Boad,  Clifton ville,  Brighton. 

Voce,  Mr.  W.  G.,  Prospect  House,  High  Street,  Netherton,  near  Dudley. 

Voelcker,  Dr.  A.,  F.B.S.,  39,  Argyll  Boad,  Kensington,  W. 

Wade,  Mr.  W.,  6,  Lewisham  High  Boad,  New  Cross,  S.E. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C,  Helston. 

Walkden,  Mr.  J.,  113,  Derbv  Boad,  Higher  Tranmere,  Cheshire. 

Walker,  Mr.  B.  W.,  26,  Clapham  Boad,  S.W. 

Walker,  Mr.  C,  133,  St.  George  Street,  E. 

Walker,  Mr.  H.  J.,  Broad  Street,  Bath. 

Walker,  Mr.  J.,  200,  Manchester  Boad,  Bradford,  Yorkshire. 

Walker,  Mr.  J.  D.,  1,  Abbey  Street,  Carlisle. 

Walker,  J.  F.,  M.A.,  F.C.S.,  16,  Gilligate,  York. 

Walker,  Mr.  T.,  Uddingston,  near  Glasgow. 

Wallace,  Mr.  W.,  71,  St.  Vincent  Street,  Glasgow. 

Wallwork,  Mr.  J. ,  94,  Elliott  Street,  Tyldesley,  near  Manchester. 

Walpole,  Mr.  W.,  White  Lion  Boad,  Yarmouth. 

Walters,  Mr.  B.,  Hooley  Hill,  near  Manchester. 

Walton,  Mr.  D.,  Busholme  Boad,  Manchester. 

Walton,  Mr.  G.  B.,  Bichmond,  Yorkshire. 

Walton,  Mr.  J.,  298,  High  Street  West,  Sunderland. 

Walton,  Mr.  M.  F.,  Willow  Cottage,  Sowerby  Bridge. 

Walton,  Mr.  B.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  18,  Haymarket,  Leicester. 

Ward,  G..  F.C.S.,  Mechanics'  Institution,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 
Ward,  Mr.  J.  S.,  Colliergate,  York. 
Ward,  Mr.  W.,  Hyde  Hill,  Berwick-on-Tweed. 
Warneford,  Mr.  F.,  50,  Queen's  Boad,  Brighton. 
Warner,  Mr.  C.  H.,  55,  Fore  Street,  E.C. 
Warner,  Mr.  G.  T.,  1,  Mall,  Clifton,  Bristol. 
Warrell,  Mr.  E.,  202,  Caledonian  Boad,  N. 
Warren,  Mr.  G.,  15,  Guilford  Boad,  Brighton. 
Warrior,  Mr.  H.,  Northallerton. 
Warwick,  Mr.  D.  H.,  Milbank  Crescent,  Hartlepool. 
Wastie,  Mr.  F.,  183,  Lower  Kennington  Lane,  S.E. 
Waterall,  Mr.  G.  E.,  Chapel  Bar,  Nottingham. 
Waterfall,  Mr.  W.,  14,  Sea  View  Terrace,  Plymouth. 
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Waterhouse,  Mr.  J. ,  Stamford  Buildings,  Ashton-under-Lyne. 

Waters,  Mr.  H.  G.,  Emsworth,  Hants. 

Watkins,  Mr.  W.  HI,  19,  Castle  Street,  Tredegar. 

Watkinson,  Mr.  J.  W.,  Kearsley,  Farnworth,  Bolton. 

Watling,  Mr.  A. 

Watmough,  Mr.  H.,  26,  Cleethorpe  Eoad,  Great  Grimsby,  Lines. 

Watson,  Mr.  D.,  Park  Crescent,  Torquay. 

Watson,  Mr.  J.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Watson,  Mr.  J.  E.  H.,  Bose  Corner,  Norwich. 

Watson,  Mr.  J.  H.,  30,  Saltaire  Boad,  Shipley,  Leeds. 

Watson,  Mr.  M.,  3,  Summerhill  Street,  Newcastle-on-Tyne. 

Watson,  Mr.  R.  T.,  63,  Ormonde  Street,  Jarrow. 

Watson,  Mr.  T.  D.,  23,  Cross  Street,  Finsbury,  E.C. 

Watts,  Mr.  C.  C. ,  Cliftonville,  Brighton. 

Watts,  J.,  D.Sc.,F.C.S.,  57,  Baker  Street,  W. 

Watts,  Mr.  J.,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  L.  R.,  175,  Pond  Street,  Sheffield. 

Watts,  Mr.  W.,  10,  Bedford  Terrace,  Kensington,  W. 

Watts,  Mr.  W.  M.,  32,  Lower  Whitecross  Street,  E.C. 

Watts,  W.  M.,  D.Sc,  F.C.S.,  Giggleswick  Grammar  School,   Settle, 

Yorkshire. 
Waugh,  Mr.  J.,  178,  Chapel  Street,  Salford. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hulme,  Manchester. 
Weaver,  Mr.  T.,  The  Dispensary,  Paradise  Street,  Birmingham. 
Webb,  Mr.  E.  A.,  60,  Bartholomew  Close,  E.C. 
Webber,  Mr.  C.  F.,  Market  Place,  Sidmouth,  Devon. 
Webster,  Mr.  E.  P.,  Dispensary  Lane,  Newcastle-on-Tyne. 
Webster,  Mr.  J.,  Buckie,  Banffshire. 
Webster,  Mr.  S.  M.,  33,  Bridge  Street,  Warrington. 
Welberry,  Mr.  G.,  Bridge  Gate,  East  Retford. 
Welborn,  Mr.  G.,  The  Dispensary,  Grantham. 
Welborne,  Mr.  G.,  Boughton-under-Blean,  near  Faversham,  Kent. 
Welch,  Mr.  C,  161,  King's  Road,  Reading. 
Welch,  Mr.  T.,  29,  Mosley  Street,  Newcastle-on-Tyne. 
Weller,  G.,  J.P.,  Queen's  Terrace,  Windsor. 

Wells,  Mr.  T.,  44,  Hampstead  Hill  Gardens,  Pond  St.,  Hampstead,  N.W. 
Welton,  Mr.  H.,  5,  Bishop  Street,  Coventry. 
West,  Mr.  E.  R.,  17,  Strand,  Dawlish. 
West,  Mr.  T.,  61,  Chester  Road,  Stretford,  Manchester. 
West,  Mr.  W.,  15,  Horton  Lane,  Bradford. 
Westlake,  Mr.  J.,  4,  High  Street,  Sutton. 

Weston,  Mr.  C,  4,  Regent's  Parade,  Mill  Street,  Ventnor,  Isle  of  Wight. 
Weston,  Mr.  G.,  South  Street,  Sleaford,  Lines. 
Weston,  Mr.  S.  J.,  151,  Westbourne  Terrace,  W. 
Westrup,  Mr.  J. ,  76,  Kensington  Park  Road,  W. 
Westwood,  Mr.  A.,  173,  Dudley  Road,  Brierley  Hill. 
Wheeldon,  Mr.  J.,  241,  Stockport  Road,  Manchester. 
Wheeler,  Mr.  C,  Red  Lion  Street,  Redditch,  Worcestershire. 
Wheeler,  Mr.  J.  W.,  1,  Jermyn  Street,  St.  James,  S.W. 
Whewell,  G.,  F.C.S.,  Exchange  Chambers,  Blackburn. 
While,  Mr.  W.  J.,  123,  London  Street,  Reading. 
Whincup,  Mr.  W.,  404,  Essex  Road,  Islington,  N. 
Whitburn,  Mr.  A.  R.,  174,  Regent  Street,  W. 
White,  Mr.  E.  A.,  Mayfield,  Sussex. 
White,  Mr.  F.,  London  Road,  Nottingham. 

White,  Mr.  G.  H.,  39,  Commercial  St.,  Mountain  Ash,  Glamorganshire. 
White,  Mr.  J.  W.,  52,  Royal  York  Crescent,  Clifton,  Bristol. 
White,  Mr.  W.,  15,  Westgate,  Bradford,  Yorks. 
Whitfield,  Mr.  H.,  45,  High  Street,  Worcester. 
Whitfield,  J.,  F.C.S.,  113,  Westbro',  Scarborough. 
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Whitla,  Mr.  J.,  Monaghan,  Ireland. 
Wbittaker,  Mr.  E.,  32,  Regent  Road,  Salford,  Lanes. 
Whittle,  Mr.  S.,  Leigh,  Lancashire. 

Whittles,  Mr.  H.,  44,  Wheeler  Street,  Lozells,  Birmingham. 
Why  sail,  Mr.  W.,  Grantham. 
Whyte,  Mr.  J.  S.,  10£,  Eglinton  Street,  Glasgow. 
Whyte,  Mr.  W.,  556,  St.  Vincent  Street,  Glasgow. 
Wiggin,  J.,  F.C.S.,  34,  St.  Matthew's,  Ipswich. 
Wiggins,  Mr.  H.,  Oak  House,  Blue  Anchor  Road,  Bermondsey,  S.E. 
■     Wild,  Mr.  F.,  299,  Oxford  Street,  Manchester. 
Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 
Wilday,  Mr.  G.  E.,  Market  Place,  Bicester,  Oxon. 
Wildsmith,  Mr.  E.,  94,  West  Street,  Leeds. 
Wiles,  Mr.  E.,  1,  Mitchell  Street,  Sheffield. 
Wilford,  Mr.  J.,  7,  Lower  Parliament  Street,  Nottingham. 
Wilkes,  Mr.  J.  S.,  16,  Sparkenhoe  Street,  Leicester. 
Wilkinson,  Mr.  B.  J.,  1,  Middleton  Road,  Kingsland,  E. 
Wilkinson,  Mr.  G.,  267,  Waterloo  Road,  Manchester. 
Wilkinson,  Mr.  T.,  270,  Regent  Street,  W. 
Wilkinson,  Mr.  W.,  114,  Lambeth  Walk,  S.E. 
Wilkinson,  Mr.  W.,  Hope  Street,  Crook,  Durham. 
Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester. 
Wilks,  Mr.  M.,  70,  Fargate,  Sheffield. 
Willan,  Mr.  R.,  4,  Newton  Street,  Ulverston. 
Willan,  Mr.  W.,  3,  Friargate,  Preston,  Lanes. 
Williams,  Mr.  C.  J.,  4,  St.  John's,  Warwick. 
Williams,  Mr.  E.,  Cerrig-y-Druidion,  Denbighshire. 
Williams,  Mr.  E.,  10,  Wrexham  Street,  Mold. 
Williams,  Mr.  G.  L.,  Burnham,  Somerset. 
Williams,  Mr.  H.  W.,  1,  High  Street,  Barmouth. 
Williams,  J.,  F.C.S.,  16,  Cross  Street,  Hatton  Garden,  E.C. 
Williams,  Mr.  J.,  72,  Camp  Hill,  Birmingham. 

Williams,  Mr.  J.  D.,  Turret  House,  Bodmin,  Cornwall. 

Williams,  Mr.  J.  J.,  13,  Desboro'  Place,  Harrow  Road,  Paddingtou,  W. 

Williams,  Mr.  J.  V.,  St.  Alban's  House,  Weymouth. 

Williams,  Mr.  R.,  St.  Clears,  Carmarthenshire. 

Williams,  Mr.  R.,  324,  Coldharbour  Lane,  Brixton,  S.W. 

Williams,  Mr.  T.,  2,  Bridge  Street,  Aberystwith. 

Williams,  Mr.  T.,  11,  Bute  Street,  Cardiff. 

Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 

Williams,  Mr.  W.  H.,  13,  Upper  Baker  Street,  W. 

Williams,  Mr.  W.  J.,  137,  Cannon  Street,  E.C. 

Williams,  Mr.  W.  P.,  Long  Row,  Nottingham. 

Williamson,  Mr.  T.  U.,  Gosford  Street,  Coventry. 

Willis,  Mr.  B.  W.,  12,  The  Foregate,  Worcester. 

Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 

Willmott,  Mr.  W.,  83,  High  Street,  Borough,  S.E. 

Wills,  Mr.  G.  V.  S.,  4,  Barkham  Terrace,  Lambeth  Road,  S.E. 

Wills,  J.  L.,  F.C.S.,  4,  Broad  Sanctuary,  S.W. 

Willsher,  Mr.  S.,  High  Street,  Tenterden. 

Wilson,  Mr.  C.  F.,  22,  Liverpool  Road,  Stoke-on-Trent. 

Wilson,  Mr.  E.,  Brunswick  House,  Sheffield. 

Wilson,  Mr.  G.,  40,  Cathcart  Street,  Greenock,  N.B. 

Wilson,  Mr.  H.,  19,  Rusholme  Road,  Manchester. 

Wilson,  Mr.  J.,  General  Infirmary,  Derby. 

Wilson,  Mr.  J.,  35,  High  Street,  Perth. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  J.  H.,  10,  West  Park,  Harrogate. 

Wilson,  Mr.  J.  P.,  115,  London  Street,  Reading. 

Wilson,  Mr.  R.,  Clay  Cross,  Chesterfield. 
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Wilson,  Mr.  R.  M.,  Nefyn,  Carnarvonshire. 

Wilson,  Mr.  T.,  Stowmarket. 

Wilson,  Mr.  T.  W.,  3,  Bootham,  York. 

Wilson,  Mr.  W.,  21,  High  Street,  Hanley,  Staffordshire. 

Wiltshire,  T.  P.,  M.R.A.C.,  F.C.S.,  25,  Granville  Park,  Lewisham,  S.E. 

Windsor,  Mr.  G.,  East  Cornwall  House,  Torpoint,  Devonport. 

Wing,  Mr.  T.  N.,  Melton  Mowbray. 

Wink,  Mr.  J.  A.,  5,  Barge  Yard,  Bucklersbury,  E.C. 

Wood,  Mr.  A.,  1,  Belle  Vue  Place,  Great  Malvern. 

Wood,  Mr.  E.  B.,  46,  Holloway  Road,  Birmingham. 

Wood,  Mr.  R.,  25,  Mill  Street,  Macclesfield. 

Wood,  Mr.  W.  A.,  Chadwick  Street,  Hunslet,  Leeds. 

Wood,  Mr.  W.  H. ,  Front  Street,  Arnold,  Notts. 

Woodcock,  Mr.  J.,  15,  Southgates,  Leicester. 

Woodcock,  R.  C,  F.C.S.,  Royal  Agricultural  College,  Cirencester. 

Woodhead,  Mr.  J.  T.,  29,  Paradise  Street,  Liverpool. 

Woodhead,  W.  H.,  M.D.,N.Y.,  58,  Grosvenor  Street,  Manchester. 

Woodland,  Mr.  W.  F.,  Chard,  Somersetshire. 

Woods,  Mr.  J.,  North  Street,  Chichester. 

Woodward,  Mr.  J.  L.,  Bridgewater. 

Woolcott,  Mr.  C,  31,  Upper  Parade,  Leamington. 

Woolley,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 

Woolley,  Mr.  H.,  Moulton,  near  Spalding. 

Woolley,  Mr.  H.,  69,  Market  Street,  Manchester. 

Woolrich,  Mr.  C.  B.,  Uttoxeter,  Staffs. 

Woolstencroft,  J.,  Carnforth,  N.  Lancashire. 

Wooster,  Mr.  J.  R.,  4,  Broadway,  Turnham  Green,  W. 

Wootton,  Mr.  A.  C,  44,  Burghley  Road,  Highgate  Road,  N.W. 

Wootton,  Mr.  P. ,  George  Street,  Luton,  Beds. 

Worfolk,  Mr.  F.,  57,  Bridge  Street,  Bolton. 

Worthington,  Mr.  W.,  2,  Camden  Place,  Preston. 

Wright,  Mr.  A.,  109,  High  Street,  Lowestoft. 

Wright,  Mr.  A.,  441,  Strand,  W.C. 

Wright,   C.    R.   A.,   D.Sc,  F.C.S.,  Chemical  Laboratory,   St.  Mary's 

Hospital,  W. 
Wright,  Mr.  C.  W.,  Marlbro'  Lodge,  Marlbro'  Hill,  Bristol. 
Wright,  F.,  L.S.A.,  Stamford  Bridge,  York. 

Wright,  Mr.  G.,  Creswell  Cottage,  Derby  Road,  Burton-on-Trent. 
Wright,  Mr.  G.,  29,  Congreve  Street,  Birmingham. 
Wright,  Mr.  G.  H.,  103,  Boro'  High  Street,  S.E. 
Wright,  Mr.  J.,  165,  King  Street,  Yarmouth. 
Wright,  Mr.  W.  F.,  30,  Regent  Street,  Leamington. 
Wright,  Mr.  W.  0.,  55,  Great  Scotland  Road,  Liverpool. 
Wright,  Mr.  W.  V.,  50,  Southwark  Street,  S.E. 
Wyatt,  Mr.  H.,  20,  Derby  Road,  Bootle,  Liverpool. 
Wyke,  Mr.  J.,  51,  Cross  Street,  Abergavenny. 
Wyles,  Mr.  W.,  338,  Oxford  Street,  W. 
Wyley,  Mr.  J.,  Coventry. 
Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 
Wyllie,  Mr.  A.,  287,  High  Street,  Glasgow. 
Wyman,  Mr.  J.,  122,  Fore  Street,  Cripplegate,  E.C. 
Wynne,  Mr.  E.  P.,  3,  Pier  Street,  Aberystwith. 

Yarde,  Mr.  G.,  60,  Lamb's  Conduit  Street,  W.C. 

Yardley,  Mr.  E.,  Ruabon,  Denbighshire. 

Yates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 

Yeomans,  Mr.  J.,  Sydney  Street,  Cambridge. 

Yewdall,  Mr.  E.,  56,  Wade  Lane,  Leeds. 

Young,  Mr.  A.,  74,  Nelson  Street,  Tradeston,  Glasgow. 

Young,  C,  F.R.C.S.Edin.,  50,  Ann  Street,  Dundee. 
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Young,  Mr.  D.,  Park  Street,  Cirencester. 

Young,  Mr.  J.,  16,  Gallowtree  Gate,  Leicester. 

Young,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 

Young,  Mr.  J.,  Folds  Road,  Bolton. 

Young,  J.,  M.D.,  5,  Howard  Street,  Sheffield. 

Young,  Mr.  J.  C,  Sankey  Street,  Warrington. 

Young,  Mr.  J.  R.,  17,  North  Bridge,  Edinburgh. 

Young,  Mr.  R.  F.,  New  Barnet. 

Young,  Mr.  W.,  8,  Neeld  Terrace,  Harrow  Road,  W. 


NOTICE. 

Members  will   please   report    any    inaccuracies    in    these 
lists  to 

Professor  Attfield,  Hon.  Gen.  Sec, 

17,  Bloomsbury  Square, 

London,  W.G. 
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ALPHABETICAL    LIST     OF     TOWNS     AT    WHICH 
MEMBERS    EESIDE. 

The  names  to  which  an  asterisk  is  attached  are  those  of  Local  Secretaries. 
For  Alphabetical  List  of  Names,  see  page  387. 


Aberayron. 

Alford,  Lines. 

Arbroath. 

Griffiths,  W. 

Brvant,  R.  W. 

Burn,  D.  H. 

Jones,  J.  P. 

Shaw,  C.  J. 

Milne,  P. 
Ogilvie,  G.  P. 

Aberdare. 
Sims,  W. 

Alfreton. 

Robinson,  J.  S. 

Ardrossan. 

Thomas,  W.  J. 

Gemmell,  H. 

Alnwick. 

Arundel. 

Aberdeen. 

Hunter,  H. 

Price,  T.  U. 

Davidson,  C. 

Newbigin,  J.  L. 

McGregor,  G. 

Simpson,  G. 

Ashby-de-la-Zouch 

(Ellon.) 

Cooper,  A. 

Eattray,  W. 

Alresford. 

Johnson,  S.  E. 

Strachan,  A. 

Huggins,  J. 

Ashford,  Kent. 

Aberdeen  (Old). 

Alston. 

Ingall,  J. 

Ross,  R. 

Thompson,  G. 

Ashton-under- 

Abergavenny. 
Wyke,  J. 

Alton. 

Stone,  J.  J. 

Lyne. 

Belfield,  W. 
*Bostock,  W. 

Abergele. 

Lloyd,  E.,  jun. 

Altrincham. 
Hughes,  E. 

Hirst,  J. 
Thatcher,  T. 
Waterhouse,  J. 

Aberystwith. 

Alva  (Stirlingshire). 

Atherstone. 

Davies,  D.  J. 

McNicol,  J. 

Orme,  W. 

Davies,  J.  H. 

Vaughan,  W.  G. 

Ambleside. 

Axminster. 

Williams,  T. 

Bell,  T. 

Gunn,  F.  J. 

Wynne,  E.  P. 

Kirkby,  R. 

Pryer,  W.  S. 

Accrington. 
Astin,  E. 

Anerley. 

Bullock,  F. 

Aylesbury. 
Turner,  J. 

Bickerdike,    W.     E. 

Ayr. 

(Church.) 

Anstmther. 

Burns,  W. 

Cooper,  M.  (Church.) 

Fortune,  R. 

Dobbie,  J. 

Airdrie,  N.B. 

Appleby. 

Bacup. 

Harvie,  J. 

Longrigg,  J. 

Mace,  J. 
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Bakewell. 
Coates,  A. 

Bampton. 
Gare,  W. 

Banbury. 

Linnett,  S.  S. 
Simpson,  T. 
(Bloxham. ) 

Banchory. 
Lunan,  A. 

Bangor. 

Griffith,  J.  E. 
Eoberts,  M. 
i 

Barmouth. 
Williams,  H. 

Barnard  Castle. 
Badcock,  J. 
Gardner,  W. 
Gibson,  B.  W. 

Barnsley. 

Ellison,  J.  B. 

( Wombwell. ) 
Iberson,  J. 

Barnstaple. 

Goss,  S. 
Symons,  W. 
Tremeer,  J.  J. 

Barrow. 
Willan,  E. 

Barton-on-Hum- 
ber. 

Tomlinson,  H.  J. 

Basingstoke. 
Sapp,  A. 

Bath. 

Appleby,  E.  J. 
Barnitt,  F. 
Brooke,  C. 
Commans,  R.  D. 
Ekin,  C. 
Hillier,  H. 
Marsh,  J.  H. 
Merrikin,  J.  B. 
*Pooley,  J.  C. 
Toone,  J.  V. 
Walker,  W. 

Bathgate. 
Frieland,  J. 


Beccles. 

Count,  S. 
Steel,  J.  W. 

Beckenham,  Kent. 
Day,  T.  S. 

Bedale. 

Hawkin,    . 

Bedford. 

Cuthbert,  J.  M. 
Masters,  H.  J. 
Norman,  J.  S. 

Beeston. 
Faull,  E. 

Belfast. 

Davidson,  F. 
Glover,  G.  T. 
Haslett,  J.  H. 
Hodges,  — 
Hodges,  F. 
Hodges,  J.  F. 
Morris,  S.  H. 
Payne,  C. 
Pring,  R.  W. 

Belper,  Derby. 

Burkinshaw,  W.  T. 

Berriew. 
Tilsley,  J. 

Berwick~on- 
Tweed. 
Carr,  W.  G. 
Husband,  J.  C. 
Ward,  W. 

Betley,  Staffs. 
Place,  W.  B. 

Beverley. 
Hobson,  C. 

Bewdley. 

Morris,  T.  H.  V. 
Newman,  R. 

Bicester. 

Sandiland,  R.  B. 
Wilday,  G.  E. 

Biggleswade. 
Maxwell,  G.  N. 

Bilston. 
Gray,  C. 
Kearnes,  R.  H. 
Lloyd,  G.  H. 


Bingley,  Yorks. 
Perfect,  R, 
Skirrow,  W.  E. 

Birkenhead. 

Bennett,  H. 
Cooke,  W.  K. 
Darwin,  G.  H. 
*Dutton,  J. 
Fawcett,  J. 
Foulkes,  W.  J. 
Mullock,  R. 
Nicholson,  H. 
Shaw,  R.  H. 

Birmingham. 
Arblaster,  C.  J. 
Atkins,  W.  S. 
Barclay,  T. 
Bates,  J. 
Canning,  C. 
Clayton,  F.  C. 
Foster,  J.  A. 
Grady,  F. 
Grieves,  A.  S. 
Haydon,  W.  F. 
Hoidsworth,  T.  W. 
Jones,  J.  A. 
Kimberley,  W. 
Lear,  G.  H. 
Miller,  W.  C. 
Oxborrow,  E. 
Palethorpe,  S. 
Plant,  G.  W. 
Sanderson,  H. 
Snape,  E. 
Southall,  A. 
Southall,  W. 
Tait,  L. 
Thonger,  G. 
Tucker,  H.  S. 
Weaver,  T. 
Whittles,  H. 
Williams,  J. 
Wood,  E.  B. 
Wright,  G. 

Bishop  Auckland. 
Armstrong,  J. 
Dobinson,  T. 
Harburn,  R.  H. 
*Leigh,  J.  J. 
Thorburn,  H. 

Bishop's  Castle. 
Owen,  J. 

Bishop  Stortford. 
Speedily,  G. 
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Blackburn. 
Booth,  J. 
♦Farnworth,  W. 
Hall,  J.  J. 
Moulden,  W. 
Openshaw,  G.  H. 
Whewell,  G. 

Blackpool. 
Harrison,  J. 
Jackson,  J. 

Blairgowrie. 
Crarar,  J. 
Grant,  W. 

Bodmin. 

Williams,  J.  D. 

Bognor. 

Long,  A.  T. 

Bolton,  Lancashire. 
Blain,  W. 
Bowker,  W. 
Challinor,  M. 
Challinor,  S.  M. 
Cunliffe,  N. 
Dutton,  F. 
Evans,  D.  0. 

(Farnworth.) 
Fisher,  W. 
Harrison,  R. 

(Farnworth.) 
Hart,  J. 
Hart,  W. 
Holmes,  T. 
Holstead,  T. 
Martin,  R. 
Morris,  T. 

(Farnworth.) 
Moscrop,  T. 
Pownall,  T.  R. 
Watkinson,  J.  W. 

(Farnworth.) 
Worfolk,  F. 
Young,  J. 

Borrowstowness, 
N.B. 

Hughes,  F.  R. 

Boston. 

Fowler,  W.  R. 
♦Marshall,  R. 
Mells,  H.  (Kirton.) 
Pilley,  S. 
Thomas,  J.  A. 

Boston  Spa. 
Gill,  H. 
Rogerson,  M. 


Bourne. 

♦Mills,  R.  M. 

Bournemouth. 
Trim,  E. 

Brackley. 
Sirett,  H. 

Bradford-on-Avon. 
Saunders,  T.  P. 

Bradford,  York- 
shire. 

Bailey,  J.  T. 
Beanland,  S. 
Bell,  F. 

Butterworth,  A. 
Cockshott,  W. 
Drake,  W.  (Wyke.) 
Farnell,  J. 
Faull,  J. 
Handforth,  E. 
Harrison,  T. 
Henderson,  C. 
Hick,  J. 
Jackson,  J. 
King,  W. 
Lister,  S. 
Metcalfe,  A.  A. 
Newsholme,  W. 
Parker,  W. 
♦Parkinson,  R. 
Priestley,  J. 
Pullan,  T. 
Rimmington,  F.  M. 
Savage,  J.  L. 
Sharp,  J. 
Silson,  R.  W. 
Spencer,  J. 
Stead,  T. 
Sutcliffe,  J. 
Swaine,  J. 
Thornton,  H. 
Walker,  J. 
Watts,  J. 
West,  W. 
White,  W. 

Braintree. 

Downing,  J.  G. 

Brenchley,  Kent. 
Keene,  J. 

Brentwood,  Essex. 
Guest,  E.  P. 

Bridge,  Kent. 
Thomas,  J. 


Bridge  of  Allan, 
N.B. 

Farie,  G. 

Bridge  of  Weir. 

Stanford,   E.    C.    0. 
(Carruth.) 

Bridgend. 
Powell,  W. 

Bridgewater. 
Griffith,  W.  H. 
Woodward,  J.  L. 

Bridgnorth. 
Hughes,  H. 

Bridlington  Quay. 
Dickins,  J. 

Bridport. 
Beach,  J. 
Tucker,  C. 

Brierley  Hill. 

Geary,  E. 
Westwood,  A. 

Brigg. 

Nicholson,  W.  0. 

Brighton. 
Barton,  H. 
Billing,  T. 
Bradley,  T.  D 
Busby,  H.  H. 
Colby,  J. 
Cornish,  W. 
Dinnis,  J. 
Edwards,  J. 
Else,  W. 
Ettles,  J. 
Firman,  H.  E. 
Foster,  F. 
Gibson,  W.  H. 
Glaisyer,  T. 
Guy,  F. 
Gwatkin,  J.  T. 
Haffenden,  T. 
Harris,  E.  R. 
Histed,  E. 
Kemp,  J. 
Kent,  G.  F. 
Long,  H. 
Padwick,  J. 
Robson,  T. 
Salmon,  F.  W. 
♦Savage,  W.  D. 
Savage,  W.  W. 
Smith,  W.  H. 
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Vizer,  E.  B. 
Warneford,  F. 
Warren,  G.  R. 
Watts,  C.  C. 

Brill. 

Holmes,  F.  G. 

Bristol. 

Ackerman,  T. 
Berry,  W. 
Boorne,  C. 
Boucher,  J. 
Bush,  T.  (Paulton.) 
Carpenter,  J.  T. 
Cuff,  R.  C. 
Dudden,  R.  M< 
Fardon,  H. 
Freestone,  T.  M. 
Care,  J. 
Hartland,  J. 
Hatch,  R.  M. 
Jennings,  T.  H. 
Lockyer,  W.  J. 
Matthews,  H. 
Pitman,  J. 
Plumley,  J.  G. 
Samson,  E. 
Saunders,  T.  C. 
Sprackett,  G. 
*Stoddart,  W.  W. 
Stoddart,  W.  W.  B. 
Stroud,  J. 
Thomas,  J.  D.  D. 
Townsend,  C. 
Tritton,  C. 
Tucker,  R.  L.  (Red- 
land.) 
Wright,  C.  W. 

Briton  Ferry. 
Jones,  M.  H. 

Broadstairs. 
Poore,  E. 

Bromsgrove. 
Haines,  J.  J. 
Taylor,  W.  G. 

Bromwich,  West. 
*Burch,  W. 
Green,  J. 
Holliday,  T. 
Roberts,  G. 

Broseley. 

Stevens,  J. 


Brynmawr. 
Evans,  A.  E. 
Jones,  A.  M. 

Buckie. 

Bremner,  J. 
Webster,  J. 

Buckingham. 
Kingerlee,  G. 


Burgh -le-Marsh. 
Limon,  H. 


Burnham,  Lynn. 
Griffin,  A.  W. 


Burnham,  Somer- 
set. 
Williams,  G.  L. 

Burnham  Market. 
Spencer,  W.  H. 

Burnley. 

Ashworth,  T. 
Crawshaw,  E. 
Hay,  D.  (Nelson.) 
Hitchin,  R. 
Thomas,  R. 


Burry  Port. 
Olive,  W.  T. 

Burslem. 

*Blackshaw,  T. 
Guest,  G.  C. 
Oldham,  W. 

Burton-on-Trent. 
Brierlev,  J. 
Wright,  G. 

Bury,  Lancashire. 
Marsden,  W.  H. 
Pennington,  T. 

Bury  St.  Edmunds. 
Clifton,  G.  F. 
*Floyd,  J. 
Hardwicke,  E.  J. 


Bushey  Heath. 
Short,  E.  C. 


Buxton. 
Ball,  E. 
Barnett,  A. 
Hutchinson,  J. 
Svkes,  E.  J. 
Thresh,  J.  C. 

Gaistor,    Lincoln- 
shire. 

Levick,  G.  A. 

Gallington. 
Dawe,  J. 

Cambridge. 

Church,  H.  J. 
Crampton,  J. 
*Deck,  A. 
Yeomans,  J. 

Gambusland. 
Clark,  S.  P. 

Campbeltown. 
Barton,  A. 

Canterbury. 
Amos,  D. 
Bing,  E. 
*Harvey,  S. 

Cardiff. 

Collier,  J.  A. 
John,  W.  D. 
Jones,  J.  T. 
Joy,  F.  W. 
Proctor,  R.(Penarth.) 
Reynolds,   T.  (Caer- 
philly.) 
Thomas,  M. 
Williams,  T. 

Carlisle. 

Fisher,  J.  J. 
Foster,  J.  * 
Graham,  J. 
Hallaway,  J. 
Pattinson,  J.  S. 
Richardson,  T.  J. 
Robson,  J. 
♦Thompson,  A. 
Todd,  J. 
Walker,  J.  D. 

Carmarthen. 
Jones,  E.  B. 
Rees,  D. 

Carnforth. 

Woolstencroft,  J. 
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Carnoustie. 
Nicol,  W. 

Gerrig-y-Druidion. 
Williams,  E. 

Chapeltown. 
Gibson,  J. 

Chard. 

Churchouse,W.J.  F. 
Woodland,  W.  F. 

Chatham. 
Lamb,  T.  C. 
Eossiter,  J. 

Chelmsford. 
Baker,  C*  P. 

Cheltenham.  ( 
Balcomb,  J. 
*Barron,  W. 
Beetham,  M. 
Butcher,  T. 
Fletcher,  J. 
Forth,  W. 
Horsley,  J. 
Jeffrey,  T.  A. 
Smith,  N. 
Toone,  J.  A. 

Chertsey. 
Boyce,  G. 

Chester. 

Baxter,  G. 
Blelock,  C.  J. 
Grindley,  W 
Hodges,  W. 
Marcham,  J. 
Mills,  J. 
Roberts,  R.  M. 
*Shepheard,  T. 

Chesterfield. 
Wilson,  R. 

Chester-le-Street. 
Coxon,  R.  J. 
Green  well,  R.  H. 
Longbotham,  J. 
*Robinson,  Joseph 
(Stanley.) 

Chichester. 
Woods,  J. 

Chipping  Ongar. 
Chapman,  R.  J. 


Ghislehurst. 

Beaumont,  C.  F.  J.  B. 

Chorley. 

Bradshaw,  J. 

(Adlington.) 
Oakes,  G. 

Chudleigh. 
Cleave,  W. 

Church      Stretton, 
Salop. 
'Phillips,  J. 

Cinderford,  Glou- 
cestershire. 
Cordwin,  W. 

Cirencester. 

Church,  A.  H. 
Mason,  J.  W. 
Smith,  C.  S. 
Woodcock,  R.  C. 
Young,  D. 

Glayton-le-Moors. 
Johnson,  M. 

Cleator  Moor. 
Turner,  J.  K. 

Gleethorpes. 
Peck,  F.  A. 

Cleobury-Morti- 
mer. 

Evans,  E.  P. 

Clevedon. 

Chapman,  H. 

Clifton,  Bristol. 
Barker,  C.  D. 
Driver,  A. 
Mortimer,  J. 
•Schacht,  G.  F. 
Tilden,  W.  A. 
Towerzey,  A. 
Troake,  R.  J. 
Warner,  G.  T. 
White,  J.  W. 

Clitheroe. 

Hargreaves,  R 

Clun,  Salop. 
Darroll,  W. 

Coalville. 
Porter,  J. 


Cockermouth. 
Cooper,  W.  J. 
Robinson,  W. 

Codnor. 

Farnsworth,  T. 

Colchester. 
Cole,  F.  A. 
Hammerton,  E. 
*Prosser,  E.  T. 
Shenstone,  J.  B.  B. 

Coleford. 
Cheese,  H. 

Golinsburgh,  N.B. 
Todd,  T. 

Collumpton. 

Foster,  J. 

Colne,  Lancashire. 
Asquith,  W.  C. 

Connah's  Quay. 
Jones,  K.  L. 

Consett. 

Imrie,  D. 

Conway. 

Edwards,  J. 

Cork. 

Allen,  W.  H. 
Bannister,  W. 
Beamish,  G.  P. 
Carnegie,  W. 
Churchill,  H. 
Cooke,  J. 
Days,  F. 
Harrington,  W. 
Jennings,  F.  M. 
Lester,  J.  R. 
Selkirk,  J. 
Spencer,  W.  A.  C. 
Sunner,  R. 

Cosham. 
Baker,  G. 

Coventry. 
Astley,  J. 
Barrett,  F.  J. 
Glover,  H. 
Hands,  R.  M. 
Hinds,  J. 
Hinds,  W. 
Hiscock,  R. 
Hodgkinson,  G. 

F  F 
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*Powers,  E. 

Darwen,  Lanes. 

Dover. 

Sandal],  W. 

Shorrock,  R. 

Adams,  R.  W. 

Tod,  J. 

♦Bottle,  A. 

Welton,  H. 

Dawlish. 

Brown,  J.  F. 

Williamson,  T.  U. 

Cutcliffe,  G.  J. 

Cotterell,  W.  H. 

Wyley,  J. 

West,  E.  R. 

Forster,  R.  H. 

Wyley,  W.  F. 

Hambrook,  J.  B. 

Deal. 

Peake,  H. 

Gran  brook. 

Clarabut,  J.  B. 

Smith,  J.  W. 

McDiarmid,  J.  B. 

Driffield. 

Bordass,  J. 

Crawley, 
Leach,  J. 

Denny. 

Anderson,  E.  H. 

Elgey,  J. 
Parkinson,  T. 
Ross,  L.  B. 

Grediton. 

Derby. 

Sterriker,  J. 

Jackson,  W. 
Crewe. 

Barnes,  B. 
Clifton,  F. 
Evans,  B. 

Droitwich. 
Taylor,  E. 

Gray,  J.  T. 

♦Frost,  G. 

Dublin. 

Kay,  J. 

Monkhouse,  H. 

Allen,  C.  A. 

Stevenson,  R. 

Draper,  H.  N. 

Grewkerne. 

Wilson,  J. 

Evans,  J. 

Greaves,  J. 

Frazer,  W. 

Harris,  M.  C.  J. 

Dewsbury. 

Galwey,  R.  J. 

Pearce,  J. 

Foster,  A. 

Goodwin,  J. 

Fox,  G. 

Hamilton,  J.  T. 

Crieff. 

Robinson,  J.  R. 

Haves,  W. 

Harley,  J. 

Holmes,  J.  T. 

Devonport. 

Parefoy,  R.  D. 

Gromarty. 

Breeze,  G. 

Simpson,  R. 
*Tichborne,  C.  R.  C. 

Johnstone,  W. 

*Codd,  F. 

Johns,  T.  J.  R. 

Grook. 

Windsor,    G.    (Tor- 

Dudley. 

Ditchhurn,  P. 

point.) 

Dawson,  J. 

Wilkinson,  W. 

*Dennison,  M. 

Diss. 

Fletcher,  J. 

Growle. 

Amyot,  T.  E. 

Hollier,  E. 

Pickering,  J. 

Cupiss,  F. 

Thompson,  J.  W. 

Croydon. 

Clarke,  A.  H. 

*Gostling,  T.  P. 

(Sedgley.) 

Gostling,  W.  A. 
Hayhoe,  W. 

Voce,  W.  G.  (Nether 
ton.) 

Long,  H. 

Nicholson,  D.  G. 

Stannard,  F.  J. 

Thrower,  E.  A. 

Dufftown. 

Cullen. 

Whitrod,  H.  F. 

Proctor,  A.  D. 

Kemp,  J. 

Dolgelly. 

Dulverton. 
Ocock,  C. 

Cupar,  Fife. 

Roberts,  J.  C. 

Caw,  J. 

Dumbarton. 

Doncaster. 

Babtie,  J. 

Darlington. 

Hasselby,  T.  J. 

Binnie,  R. 

Robinson,  A.  F. 

*Howorth,  J. 

Robinson,  J. 

Parkin,  C. 

Dumfries. 

*Swenden,  J. 

Shaw,  H.  W. 

Fingland,  J. 
(Thornhill.) 

Dartford. 

Dorchester. 

Armitage,  E.  H. 

Durden,  H. 

Dundee. 

HorrelL  A.  E. 

How,  W. 

Anderson,  A.  B. 
Esplin,  A. 

Dartmouth. 

Dorking. 

Hardie,  J. 

Rees,  W.  H. 

Clift,  J. 

*Hodge,  J. 
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Kerr,  C. 
Laird,  W. 
Mason,  J.  B. 
Miller,  T.  S. 
Park,  W. 
Parker,  F.  C. 
Russell,  J. 
Young,  C. 

Dunfermline. 
Seath,  A. 
Stiell,  G. 

Dunkeld. 

McDonald,  K. 

Dunse,  N.B. 
Gunn,  W. 

Durham. 
*Burdon,  J. 
Hunter,  F.  N. 
Lambert,  J. 
Leighton,  J.  H. 
Potts,  J. 
Sarsfield,  W. 

Earlestown. 
Peake,  A. 

Easingwold. 
Rookledge,  J. 

Eastbourne. 
Hall,  S. 

East  Dereham. 
Abram,  F.  W. 
Straugroom,  F. 
(Cley.) 

East  Grinstead. 
Tully,  J.,  senr. 

East  Retford. 
Appleby,  C. 
Fletcher,  F.  B. 
Welbury,  G. 

East-wood. 

Ault,  J. 
Chambers,  J. 

Edinburgh. 

Ainslie,  W. 
Aitken,  J. 
Aitken,  W. 
Anderson,  W. 
Archer,  T.  C. 
Baildon,  H.  B. 


Baildon,  H.  C. 
Blanshard,  G. 
Brown,  D. 
Buchanan,  J. 
Dott,  D.  B. 
Ewing,  J.  L. 
Fairgrieve,  T. 
Field,  A.  W. 
Gardner,  J. 
Gilmour,  W. 
Guthrie,  A.  D. 
Howie,  W.  L. 
Laird,  G.  H. 
Macadam,  S. 
Macfarlane,  A.  Y. 
McGlashan,  D. 
Mackay,  G.  D. 
*Mackay,  J. 
Mackenzie,  J. 
Maclagan,  D. 
Meldrum,  E.  D. 
Midgeley,  J.  H. 
Moinet,  F.  W. 
Morrison,  D. 
Napier,  A. 
Niven,  W.  R. 
Noble,  A. 
Pinkerton,  W. 
Purves,  S. 
Raimes,  R. 
Robertson,  J. 
Sang,  E. 
Smiles,  J. 
Smith,  P.  S. 
Smith,  T. 
Stephenson,  F. 
Symington,  T. 
Taylor,  A. 
Young,  J.  R. 

Egremont,   Che- 
shire. 

Howorth,  G.  B. 

Ely. 

Lincolne,  N. 

Emsworth. 
Waters,  H.  G. 

Esher. 

Ling,  E. 

Exeter. 

Collett,  C.  B. 
Cooper,  G. 
Delves,  G. 
Gadd,  H. 
♦Husband,  M. 


Napier,  G.  L. 
Pasmore,  G. 
Stone,  F.  W. 

Exmouth. 
Teed,  D. 
Thornton,  S. 

Eyam. 

Froggatt,  T.  W. 

Eye. 

Nurse,  W.  S. 

Falkirk. 

Murdoch,  D. 

Falmouth. 

Newman,  W.  F. 

Fareham. 

Batchelor,  C. 
Franklin,  A. 

Farnham. 
Higgins,  W. 

Faversham. 

Lenfestey,  W.  G. 
Welborne,  G. 
(Boughton.) 

Ferryhill. 
Smith,  R. 

Fleetwood. 
Gibson,  F. 

Flint. 

Jones,  M. 

Folkestone. 
Goodliffe,  G. 
Lea,  J. 
Stainer,  J. 

Forebridge,       Staf- 
ford. 

Spilsbury,  J. 

Forfar. 

Anderson,  D.  S. 

Formby,  Lanes. 
Blood,  C. 

Forres. 

Michie,  J. 

Foulsham,  Norfolk. 
Newport,  W. 
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Frizington. 
Allatt,  F.  T. 

Frodsham. 

Robinson,  J.  F. 

Gainsborough. 
Hewlett,  W.  H. 

Garstans. 

Thomas,  J.  J. 

Gateshead. 
Elliott,  R. 
Mayfield,  J.  T. 

Glasgow. 
Adam,  T. 
Black,  J. 
Brodie,  B. 
Brown,  T. 
Buchanan,  T.  B. 
Campbell,  J. 
Clarke,  J.  A. 
Cowan,  — 
Currie,  J. 
Currie,  J. 
Davison,  T. 
De  Nance,  W.  C. 
Dickie,  J. 
Fairlie.  J.  E. 
Fairlie,  J.  M. 
Fenwick,  J. 
Forrest,  R.  W. 
Frazer,  D. 
Greig,  W. 
Guthrie,  P. 
Halley,  A. 
Harrower,  P. 

Hume,  R. 

Hunter,  J.  C. 

Jaap,  J. 

Kennedy,  W. 
♦Kinninmont,  A. 

Lindsay,  T. 

Lockhart,  J. 

McDonald,  H.  S. 

McDonald,  J. 

Machattie,  A.  T. 

M'Gregor,  A. 

McKenzie,  W. 

McLeod,  T. 

M'Millan,  J. 

Muir,  G. 

Murdoch,  G. 

Murdock,  J. 

Nicol,  J. 

Paris,  W. 

Paterson,  A. 

Paton,  — 


Pinkerton,  J.  S. 
Rait,  R.  C. 
Remmers,  B.  H. 
Rose,  A. 
Schmidt,  A. 
Semple,  J. 
Standford,  E.  C.  C. 
Tennent,  G.  P. 
Twaddle,  R. 
Walker,  T. 
Wallace,  W. 
White,  J. 
Whyte,  J.  S. 
Whyte,  W. 
Wyilie,  A. 
Young,  A. 

Gloucester. 
Beach,  T.  C. 
Berry,  E. 
Cook,  T. 
Hume,  J.  W.  D. 
Meadows,  H. 
Pearce,  T. 
Ward,  J. 

Goole. 

Roulston,  B.  W. 

Gorleston, 
Gt.  Yarmouth. 
Thurlby,  G. 

Gosforth. 

Gaitskill,  J. 

Gosport. 

Mumby,  C. 

Gourock. 
Barr,  R. 
Peters,  J. 

Grantham. 

Cooper,  H.  G. 
Fisher,  F.  D. 
Hall,  T. 
*Hopkinson,  T. 
Newcome,  J. 
Welborn,  G. 
Whysall,  W. 

Gravesend. 
Bulgin,  W. 
Drury,  G.  S. 

Grays,  Essex. 
Soole,  J.  H. 

Great  Bedwin. 
Gerard,  G.  R. 


Great  Malvern. 
Wood,  A. 

Great  Yarmouth. 
Gardner,  J.  R. 
Lee,  J. 

Skoulding,  G.  S.  F. 
Walpole,  W. 
Wright,  J. 

Greenock. 

Armitage,  G. 
Baine,  J.  A. 
Cowan,  W.  M. 
Duncan,  S. 
Fisher,  T. 
M'Naught,  A. 
Stewart,  A.  D. 
Stewart,  G.  C. 
Wilson,  G. 

Grimsby. 

Clayton,  D.  T. 
Cook,  R. 
Gossop,  G.  K. 
Watmough,  H. 

Guernsey. 

Anderson,  H.  D. 

Guildford. 
Jeffries,  H. 
Vennall,    G.    (Cran- 
leigh.) 

Guisborough. 
Bancks,  A. 

Hadfield. 
Jones,  J. 

Halifax. 

Brierley,  J.  B. 
Brook,  R. 
Dyer,  W. 
Farr,  J. 

*Hebden,  W.  C. 
Illingwortb,  W.  H. 
Pedley.T.  (Triangle.) 

Hamilton. 

Mackill,  R.  C. 
Scott,  W. 
Stewart,  J 

Hanley,  Stafford. 
Booth,  R. 
*Jones,  C. 
Lloyd,  J. 
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Tirrell,  J. 

Helston. 

Baynes,  J. 

Wilson,  W. 

Troake,  M.  H. 

*BeU,  C.  B. 

Wakeham,  C. 

Benson,  J.  L. 

Harleston. 

Clarke,  I. 

Muskett,  J. 

Hereford. 

Dixon,  J. 

McCormick,  F.  H. 

Earle,  F. 

Harpenden. 

Hall,  H.  R.  F. 

Busby,  J. 

Hertford. 

Hammond,  C.  T. 

Durrant,  G.  R. 

Lowther,  M.  K. 

Harrogate. 

Metcalfe,  C.  L. 

Allanson,  C. 

Hexham. 

Milner,  J.  G. 

*Coupland,  J. 

Bell,  G. 

Myers,  G. 

Davis,  R.  H. 

Riddle,  W.  R. 

Oldham,  J. 

Taylor,  J.  H. 

*Smith,  J.  S.  T.  W. 

Pickering,  A. 

Wilson,  J.  H. 

Turner,  J. 

Smith,  T.  J. 
Soutter,  J.  S. 

Hartlepool. 

Heywood. 

Staning,  W. 

Warwick,  D.  H 

Jackson,  J. 

Stoakes,  B.  M. 

Harwich. 

Higher  Tranmere. 

Hungerford,  Ber 

Bevan,  C.  F. 

Walkden,  J. 

Taylor,  W.  G. 

Harding,  J. 

Hinckley. 

Huntingdon. 

Hastings     and     St. 

Gilbert,  G. 

Provost,  J.  P. 

Leonards-on-Sea. 

Pridmore,  W. 

Branson,  F.  W. 

Hyde,  Cheshire. 

Kernot,  G.  C. 

Hindley. 

McClean,  J. 

Key  worth,  G.  A. 

Slingsby,  C.  S. 

Wild,  J. 

*Robinsorj,  J.  S. 

Rossiter,  F. 

Hirwain. 

Hythe. 

Snowdon,  R. 

George,  J.  E. 

Lemmon,  R. 

Todd,  R.  P. 

Sims,  J. 

Idle,  Yorks. 

Havant. 

Hitchin. 

Hopton,  E. 

Chignell,  A. 

Ransom,  W. 

Ilchester. 

Haverfordwest. 

Honiton. 

Barrett,  T.  G. 

Saunders,  D.  P. 

Lee,  W. 

Turner,  G. 

Ilford. 

Haverhill. 

Beal,  E.  J. 

Buck,  J.  E. 

Horncastle. 

Carlton,  W.  P. 

Ilkeston. 

Hay. 

Merry,  W. 

Davies,  J.  L. 

Houghton-le- 

Potts,  R.  S. 

Hebden  Bridge. 
Hey,  D. 

Spring. 

Rowell,  R.  H. 

Insch,  N.B. 
Craig,  G. 

Heckmondwike. 

Huddersfield. 

Inverary. 

Booth,  J. 

*Chrispin,  W. 

Rodger,  J. 

Stephenson,  J.  N. 

Cuthbert,  R. 

Jarmain,  G. 

Invergordon. 

Helenburgh. 

Kaye,  H. 

Sinclair,  R. 

Harvie,  G. 

King,  W. 

Swift,  T.  N. 

Inverness. 

Helmsdale. 

Fraser,  J. 

Paterson,  J. 

Hull. 

Allison,  E. 

Ipswich. 

Helmsley. 

Anholm,  A. 

Callaway,  L. 

Read,  W. 

Baynes,  J. 

Cornell,  W. 
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Grimwade,  E. 
Sayer,  E.  C. 
'Wiggin,  J. 

Ironbridge. 

Hartshorn,  A.  F. 

Ironville. 
Greaves,  A. 
Greaves,  W.  S. 

Irvine. 

Gillespie,  J. 

Isleham. 
Diver,  B. 

Isle  of  Man. 

Brearey.W.  A.  (Dou- 
glas.) 
Carran,  T.  (Peel.) 

Ixworth. 

Thurlow,  H. 

Jarrow-on-Tyne. 
Rose,  J.  D. 
Watson,  R.  T. 

Jedburgh. 
Peters,  J.  F. 

Jersey. 

Ereant,  G. 
Le  Feuvre,  F. 
Smith,  A.  W.  P. 

Keelby,   near 
Ulceby. 

Skinner,  M.  H. 

Kelso. 

Dodds,  G.  F . 

Kendal. 

Bateson,  T. 
Coulter,  G. 

(Sedbergh.) 
Hind,  T.  W.  L. 
Mangnall,  W. 
♦Severs,  J. 

Kenilworth. 
Barton,  H.  E. 

Keswick. 

Henderson,  M.  J. 

Kettering. 

Hitchinan,  H. 

Kidderminster. 
Hewitt,  G. 


Kidsgrove. 

Griffiths,  E.  H. 

Kidwelly. 

Glencross,  W. 

Kilmarnock. 
Borland,  J. 

Kingsbridge, 
Devon. 
Troake,  W.  H. 

King's  Lynn,  see 
Lynn. 

Kingston-on- 
Thames. 
Brewster,  W. 
Tamplin,  E.  C. 

Kingstown. 
Bennett,  H. 

Kingswinford. 
Steward,  J. 

Kington,  Hereford. 
Stanway,  W.  H. 

Kirkby  Lonsdale. 
Haythornthwaite.W. 

Kirkcaldy. 

Coutts,    .A.    (Path- 
head.) 
Gorrie,  A. 
Macknight,  S.  W. 
Storrar,  D. 

Kirkham. 

Blackhurst,  W.  S. 

Kirkintilloch. 
Morton,  T. 

Kirktown  St.  Fer- 
gus. 
Park,  J. 

Kirriemuir. 
Ford,  J. 

Knaresboro. 
Sindall,  J.  W. 
Thompson,  J. 

Lanark,  N.  B. 

Cassels,  T. 


Lancaster. 

*Bagnall,  W.  H. 
Battersby,  S. 
Cardwell,  E. 
Clark, E. 
Hall,  W. 
Johnson,  C. 
Vince,  J. 

Landport. 
Ball,  W. 
Hackman,  L.  L. 
Stanswood,  J. 

Langharne. 
David,  S.  S. 

Langholm. 

Graham,  W.  B. 

Launceston. 
Eyre,  J.  S. 

Leamington. 
Barnitt,  J. 
Bell,  W. 
Bollans,  E. 
Cutting,  J. 
Davis,  H. 
*Jones,  S.  U. 
Pullin,  W.  H. 
Smith,  S.  A. 
Spilsbury,  J. 
Woolcott,  C. 
Wright,  W.  F. 

Lechlade,   Glouces- 
tershire. 
Archer,  J. 
Kinch,  C.  J. 

Ledbury,  Hereford. 
Freeman,  E. 

Leeds. 

Abbott.  J. 
Archer,  J.  S. 
Barraclough,  T. 
Brooke,  T. 
Broughton,  A. 
Brown,  E. 
Clapham,  J. 
Clapham,  J.  W. 
Cragg,  J. 
Dav,  J. 
Dunn,  H. 
Ebdell,  J.  T. 
Entwisle,  J. 
Exley,  G. 
Favrthorp,  J. 
Ferguson,  W.  K. 
Greasley,  M.  F. 
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Hardinan,  J.  W. 
Hill,  F. 
Holmes,  J. 
Horstield,  J.  N. 
Iredale,  G. 
Iredale,  T. 
Jefferson,  P. 
Lougley,  J.  W. 
Manneld,  W. 
Patcbett,  I. 
Pierson,  C. 
Pocklington,  H. 
Powell,  W. 

Reynolds,  F. 
♦Reynolds,  R. 

Rhodes,  W.  H. 

Saxton,  J. 

Snieeton,  W. 

Stead,  T.  B. 

Steele,  E.  B. 

Tate,  J.  L. 

Taylor,  B. 

Taylor,  S. 

Ward,  G. 

Watson,  J. 

Wildsmith,  E. 

Wood,  W.  A. 
(Hunslet.) 

Yewdall,  E. 

Leek,  Staffordshire. 
Johnson,  W. 

Leicester. 

Barrows,  H.  C. 
Burton,  S. 
Butler,  E.  H. 
Carr,  W. 
Clark,  J.  W. 
Cooper,  T. 
Harvey,  W.  R. 
Lloyd,  T.  H. 
Meadows,  J. 
♦Richardson,  J.  G.  F. 
Salisbury,  W.  B. 
Slater,  J. 
Toone,  J.  H. 
Wand,  S. 
Wilkes,  J.  S. 
Woodcock,  J. 
Young,  J. 

Leigh. 

Whittle,  S. 

Leighton  Buzzard. 
Herington,  J. 
Richmond,  R. 

Leith. 

Finlayson,  T. 


Leominster. 
Davis,  D.  F. 
Owen,  S. 

Lessness  Heath, 
Kent. 
Heaton,  C.  W. 

Leven. 

Gibson,  A. 

Levenshulme. 
Botham,  G. 

Lewes. 

Curtis,  H. 
Martin,  T. 
Saxby,  H.,  junr. 

Leyburn. 

Campbell,  G. 

Lincoln. 

Bishop,  W.  M. 
♦Hayward,  C.  J. 

Little  Bolton. 
See  Bolton. 

Liverpool. 
*Abraham,  J. 
Alexander,  J. 
Ball,  G. 
Barber,  G. 
Barton,  A.  F.  G.  . 
Bathgate,  W.  L. 
Billington,  F. 
Blabey,  J.  J. 
(Woolton.) 
Blain,  A.  H. 
Buck,  J.  M. 
Buck,  R.  C. 
Chellew,  W.  D. 
Cohen,  N.  S. 
Cook,  E.  A. 
Cross,  W. 
Dale,  J. 
Davies,  E. 
Driver,  T.  (Woolton.) 
Evans,  E. 
Evans,  E.,  junr. 
Evans,  J.  J. 
Evans,  J.  R. 
Evans,  R. 
Ferguson, J. 
Flint,  J. 
Fraser,  A. 
Furniss,  T. 
Greenall,  A. 
Hall,  T. 
Hallawell,  J. 


Hocken,  J. 
Holt,  S. 
Humphries,  C. 
Hunt,  T. 
Johnson,  J.  H. 
Johnson,  M.   (Huy 

ton.) 
Jones,  F. 
Knowles,  R. 
Lee,  S.  W. 
Lewis,  R. 
Lewis,  S. 
Lloyd,  J.  W. 
Lumby,  A. 

MacGrath,  W.  H. 

Marson,  B.  B. 

Martin,  J. 

Martin,  T. 

Mason,  A.  H. 

McVitie,  T. 

Monkhouse,  J. 

Parkinson,  R. 

Redford,  A. 

Robinson,  J.  F. 

Samuel,  A.  H. 

Sergeant,  T.  W. 

Shaw,  J. 

Smyth,  T. 

Stedman,  H.  B. 

Sumner,  R. 

Symes,  C. 

Tanner,  A.  E. 

Taylor,  C. 

Troughton,  C. 

Williams,  W. 

Woodhead,  J.  T. 

Wright,  W.  0. 

Wyatt,  H. 

Llandilo. 

Hughes,  T. 

Llandudno. 

Penney,  W.  S. 

Llanegryn. 
Pugh,  H. 

Llanelly. 
Broom,  G. 
Hughes,  E. 

Llangefni. 
Hughes,  R. 

Llangollen. 
Jones,  H. 

Llanwrst. 
Jones,  J. 
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Loddon. 

Ellis,  T.W. 

London,  E. 
Allen,  W.  H. 
Arnold,  G.  J. 
Bailey,  J.  H. 
Banfield,  H.  W. 
Bishop,  A. 
Bluett,  W.  B. 
Burton,  J.  D. 
Clark,  J.  A. 
Dean,  S. 
Dixon,  J.  B. 
Eastman,  J.  E. 
Edwards,  E. 
Fitch,  B.  0. 
Fox,  W. 
Fox,  W.  A. 
Frost,  W.  T. 
Gladding,  W.  B. 
Glassford,  J.  McL. 
Goodwin,  J. 
Granger,  E.  J. 
-       Hall,  T.  H. 
Hatfield,  G.  B. 
Hills,  H.  W. 
Holi'ord,  T.  C. 
Howard,  D. 
Howard,  W.  D. 
Kernot,  G.  C. 
Kirk,  S. 
Loane,  J. 
Nicholls,  T. 
Owen,  R.  J. 
Rayson,  H. 
Ringrose,  G/. 
Bogers,  W. 
Sharman,  W. 
Skipper,  E. 
Stoke,  A. 
Telfer,  H.  V. 
Thorp,  W„  junr. 
Tyrer,  P. 
Walker,  C. 
Wilkinson,  B.  J. 

London,  E.C. 

Armstrong,  H.  E. 
Attwood,  A. 
Barron,  F. 
Best,  T.  F. 
Brown,  H. 
Charity,  W. 
Cocksedge,  H.  B. 
Colclough,  W. 
Constance,  E. 
Crispe,  J. 
Cutforth,  J.  D 
Darby,  S. 
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Evans,  H.  S. 
Eve,  C. 
Fames,  T. 
Fentiman,  A. 
Flux,  W. 
Foster, M.  E. 
Francis,  G.  B. 
Francis,  G.  B.,  junr. 
Francis,  B.  P. 
Francis,  W.  H. 
Froom,  W.  H. 
Gadd,  H. 
Gedge,  W.  S. 
Gething,  W.  B. 
Good,  T. 
Grimwade,  E.  L. 
Hampson,  R. 
Hanbury,  C.J 
Hanbury,  F.  J. 
Harvey,  E. 
Hawkins,  T. 
Heathfield,  W.  E. 
Herring,  H. 
Hewlett,  C.  J. 
Hill,  A.  B. 
Hindsley,  H. 
Hodgkinson,  C. 
Hodgkinson,  W. 
Hooper,  B. 
Hopkin,  W.  K. 
Horner,  E. 
Horner,  E.,  junr. 
Horner,  J.  T. 
Howden,  B. 
Hughes,  L.  S. 
Hugill,  J. 
Huskisson,  H.  0. 
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Elias,  J.  R. 

Port  Talbot. 

Braddock,  H. 
Firth,  W. 

Penzance. 

Cornish,  H.  R. 

Evans,  E. 
(Aberavon.) 

Hargraves,  H.  L. 

Prescott. 

Hurst,  J. 

Perth. 

Slack,  J.   K. 

Jackson,  J.  T. 

Blair,  R.  P. 

Jackson,  R. 

Dandie,  D. 

Presteigne. 

Parkinson,  W. 

Gowans,  J. 

Hughes,  W.,  junr. 

Shepherd,  J. 

Wilson,  J. 

Preston. 

Oldmeldrum,  N.  B. 

Peterboro. 

Bell,  J.  A. 

Daniel,  A. 

Bright,  R. 

Brown,  W.  B. 

Read,  H.  H. 

Frill,  W.  E. 

Ossett. 

Hargreaves,  M. 

Moore,  R. 

Petersfield. 

Hillidge,  G. 

Oswaldtwistle, 

Edgeter,  W.  B. 

Mercer,  J. 
Smith,  W. 
Tomlinson,  J. 

near  Accrington. 
Haworth,  W. 

Plymouth. 

♦Balkwill,  A.  P. 

Willan,  W. 

Otley. 

Burdwood,  J. 

Worthington,  W. 

Pratt,  R.  M. 

Coker,  0.  C. 

Wright,  J.  A. 
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Prestonkirk. 
Trotter,  J. 

Prestwich. 
Johnson,  F. 
Mercer,  A. 

Queen's  Ferry, 

Flintshire. 

Turner,  J. 

Queenstown. 

Houghton,  R.  W. 

Ramsbottom. 
Morton,  J. 

Ramsey. 

Palmer,  F.  W. 

Ramsgate. 

Balch,  E. 
Daniel,  S. 
Fisher,  C. 
Fisher,  H.  A. 
Franks,  A. 

Raunds. 

Swift,  W.  P. 

Rawtenstall,  Lanes. 
Halstead,  H. 
Lord,  L. 

Reading. 

Bailev,  J.  B. 
Bartle,  W. 
Dowling,  B. 
Hill,  J. 
Welch,  C. 
Wilson,  J.  P. 

Redcar. 

Dowson,  J. 

Redditch. 
Taylor,  R. 
Wheeler,  C. 

Redhill. 

Padwick,  T. 
Sillitoe,  F.  H. 

Redruth. 

Edwards,  R.  S. 
Rowe,  S.  T. 

Rhyl. 

Foulkes,  W.  H. 
Jones,  E.  P. 

Rhynie. 

Roger,  J.  P. 
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Richmond,  Surrey.  Rugby. 

Clarke,  T.  M.  Garratt,  S. 

Hopwood,  T.  S.  Smith,  A.  P. 

Mumbray,  R.  G. 


Richmond,  Yorks. 
Thompson,  L. 
Thompson,  T. 
Walton,  G.  R. 

Riddings,  Derby. 
Neale,  H. 
Shaw,  A. 

Ridgeway. 
Archer,  A. 

Ripley,  Derby. 
Daykin,  K. 

Rochdale 
Aspinall,  J. 
Bamford,  J.  W. 
Booth,  J. 
Hadfield,  J. 
Lynch,  E.  B. 
Mason,  A. 
*Rohinson,  R. 
Taylor,  E. 
Turner,  H. 

Rochester. 

Harris,  H.  W. 

Romsey,  Hants. 
Francis,  G-. 
Slater,  W.  H. 

Rothbury,  North- 
umberland. 
Farrage,  R. 
Riddell,  H.  B. 

Rotherham. 
*Davy,  H. 
France,  J. 

Greaves ,  E .  (Mexbro' ) 
Johnson,  A. 

Rothesay. 
Duncan,  W. 
Macintosh,  A. 

Roth  well. 
Ginns,  A.  B. 

Royston,  Herts. 
Bull,  B. 
*Matthews,  E. 

Ruabon. 

Yardley,  E. 


Ruthin. 

Rouw,  W.  T. 

Ryde,  I.  W. 

Flower,  T.  S. 
Gurnell,  W. 
*Pollard,  H.  H. 
Smith,  T. 
Taylor,  R. 

Rye. 

Smith,  A.  W. 

SafTron-Walden. 
Gilling,  J. 
Machon,  H. 
Midgley,  J.  H. 

Saint  Albans. 
Martin,  H.  G. 

Saint  Asaph. 
Roberts,  P. 

Saint  Austell,  Corn 
wall. 
Dunn,  S. 
Geldard,  J. 

Saint  Clear's. 
Williams,  R. 

Saint  David's. 
Hugbes,  H.  M. 

Saint  Day,    Corn- 
wall. 

Corfield,  C. 
Corfield,  T.  J.  T. 

Saint  Helen's,  Lan- 
cashire. 
*Cotton,  J. 
Sherlock,  T. 

Saint  Ives. 

Williams,  J.  V. 

St.  Leonards-on- 
Sea.  (See  Hastings.) 

Saint  Neots. 
Gudgen,  G.  B. 
Mellor,  J.  G. 

Salford. 

Waugh,  J. 
Whittaker,  E. 
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Salisbury. 
•Atkins,  S.  R. 

Atkins,  W.  R. 
Chamberlain,  W. 

(Downton.) 
Orchard,  E.  J. 
Read,  J. 

Saltaire. 

Bayley,  G.  H. 

Saltburn-by-the- 
Sea. 

Duck,  W.  B. 
McLean,  K. 

Sandbach,    Che- 
shire. 
Gee,  G. 

Sandown,  I.  W. 
Brown,  G. 
Huggins,  W. 

Sandwich. 
Baker,  F. 

Saundersfoot. 
Mathias,  T. 

Scarborough. 
Bland,  H. 
Hackett,  J.  H. 
Sirnms,  R.  J. 
♦Whitfield,  J. 

Selby. 

♦Colton,  T. 
Cutting,  T.  J. 
Taylor,  F. 

Selkirk. 

Borthwick,  A.  J. 

Settle. 

Brockbank,  E. 
Procter,  W. 
Watts,  W.  M. 

Sevenoaks. 

Romans,  T.  W. 
(Wrotham.) 

Shanklin,  I.  W. 
Brown,  A.  H. 

Sheffield. 

Allen,  A.  H. 
Baker,  W. 
Bennett,  R. 
Booth,  W.  H. 
Botham,  W. 
Brown,  G.  B. 


Clayton,  W. 
Cubley,  G.  A. 
Ellinor,  G. 
Eyre,  S. 
Harrison,  G. 
Horncastle,  H. 
Jenkinson,  J.  H.  D. 
Maleham,H.  W. 
Otley,  J. 
Owen,  G.  B. 
Preston,  J. 
*Radley,  W.  V. 
Stainthorpe,  W.  W. 
Watts,  L.  R. 
Wiles,  E. 
Wilson,  E. 
Wilks,  M. 
Willmott,  W. 
Young,  J. 

Shefford. 

Baigent,  W.  H. 

Shepton  Mallett. 
Cottrill,  G.  J. 


Sherborne,  Dorset. 
Dalwood,  J.  H. 

Sherburn,     South 
Milford,  Yorks. 
Dove,  J. 

Shields  (South). 
Mays,  R.  J.  J. 
Noble,  J. 

Shipley. 
Dunn,  H. 
Watson,  J.  H. 

Shrewsbury. 
Blunt,  T.  P. 
Cross,  W.  G. 
(Mardol.) 
Goucher,  J. 
Gouldbourn,  W. 
Hickin,  H. 
(Mardol.) 
Rainford,  J. 
Salter,  J.  B. 
Shapley,  C. 

Sidmouth. 
Chessall,  R. 
Webber,  C.  F. 

Sittingbourne. 
Hobbes,  A.  E. 

(Milton.) 
Gordelier,  W.  G. 


Sleaford. 
Heald,  B. 
Spencer,  T. 
Weston,  G. 

Slough. 

Griffith,  R. 

Snaith,  Yorks. 
Marsden,  T.  B. 

Southampton. 
Adams,  A.  A. 
(Woolston.) 
Bienvenu,  J. 
Chipperfield,  R. 
♦Dawson,  0.  R. 
Dowman,  G. 
Miles,  G. 
Randall,  W.  B. 
Spearing,  J. 
Stewart,  E.  H. 

Southgate,  Middle- 
sex. 

Irish,  T.  C. 

South  Molton. 

Swingburn,  R.  H. 

Southport. 
♦Ashton,  W. 
Barton,  S.  W. 
Garside,  T. 
Gillett,  J. 
Houghton,  W. 
Kershaw,  J. 
Sykes,  T.  H. 

Southsea. 

Cruse,  T.  H. 
♦Rastrick,  R.  J. 
Stainer,  R.  W. 

Southwell. 

Stanley,  R.  S. 

Sowerby    Bridge, 
Yorks. 
Cowgill,  B.  B. 
Stott,  W. 
Walton,  M.  F. 

Spalding. 

Woolley,  H. 
(Moulton.) 

Spennymoor. 
Farthing,  T. 

Stafford. 

Sidley,  T.  J. 
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Staines. 

Earee,  T. 

Stalybridge. 
Simpson,  A. 

Stirling. 

Duncanson,  W. 
Moore,  W.  J. 

Stockport. 
Clarke,  T. 
Hardcastle,  T.  P. 
Hollinworth,  W. 
Hulley,  J. 
Longley,  G. 

Stockton-on-Tees. 
Clarke,  W. 
*Brayshay,  T. 
Brayshay,  W.  B. 
Hall,  F. 
Jackson,  J.  H. 
Knights,  J.  A. 

Stoke-on-Trent. 
Adams,  F. 
*Adams,  J.  H. 
Brown,  J. 
Fletcher,  T. 
Shields,  J. 
Wilson,  C.  F. 
Wilson,  W. 

Stokesley,  Yorks. 
Calvert,  K. 

Stone,  Staffordshire. 

Slater,  T. 

Stony  Stratford. 
Howe,  0.  G. 

Stornoway. 

Macpherson,  A. 

Stourbridge. 
Bland,  J.  H. 
Hughes,  S. 
Jones,  R.  G.  (Lye.) 

Stourport. 
Tyler,  T. 

Stowmarket. 
Wilson,  T. 

Stow-on-the-Wold. 
Thornley,  C. 

Stradbroke. 
Cridland,  E. 


Stratford-on-Avon. 
Kendall,  F. 

Strood. 

Picnot,  C. 

Stroud. 

Coley,  S.  J. 
*Pearce,  J.  A. 
Smith,  D. 

Sudbury. 

Harding,  J.  J. 

Sunbury-on- 
Thames, 
Leare,  J. 

Sunderland. 
Burlinson,  T. 
Harrison,  J. 
Harrison,  W.  B. 
Nicholson,  J.  J. 
Potts,  E. 
Ritson,  T. 
*Sharp,  D.  B. 
Sidgwick,  G.  C. 
Stoddart,  J. 
Thompson,  H. 
Walton,  J. 

Sutton-in-Ashfield. 
Littlewood,  S. 

Sutton  Coldfield. 

Smith,  W. 

Sutton,  Surrey. 
Potter,  H. 
Westlake,  J. 

Swansea. 
David,  J. 
England,  W. 
Griffiths,  W. 
*Grose,  N.  M. 
Lloyd,  J.  W. 
Hill,  J. 
Morgan,  W. 
Powell,  L\ 

Swindon. 
Green,  J. 

Swinton, 

Hannan,  J. 

Taunton. 

Field,  W.  C. 
Hamhly,  C.  J. 
*Prince,  H. 
Shenstone,  W.  A. 


Tavistock. 
Gill,  W. 

Teignmouth. 
Cocking,  F.  J. 
Cornelius,  J. 
Evans,  J.  J.  0. 

Tenby. 

Davies,  M.  P. 

Tenterden. 

Willsher,  H.  S. 

Tewkesbury. 
*Allis,  F. 
Walker,  J. 

Thaxted. 
Rust,  J. 

Thorne,  near    Don- 
caster. 

Knowles,  C.  W. 

Thornley,  Ferry 
Hill. 
Gait,  W.  D. 

Thrapstone. 
Brown,  E.  W. 
Pars,  R.  C. 
Swift,  W.  P. 
(Raunds.) 

Tipton. 

Butler,  J.,  junr. 
Swinnerton,  W. 

Tiverton. 

Havill,  P.  W. 
Rossiter,  G. 
Tuck,  G.  F. 

Todmorden. 
Bucklev,  R.  C. 
*Lord,  C. 
Stevenson,  W. 

Torquay. 

Bridgman,  W.  L. 
Brown,  E.  W. 
Clarke.  R.  F. 
Cocks,  J.  W. 
Guyer,  J.  B. 
Hartt,  C. 
*Hearder,  W. 
Shapley,  C. 
Smith,  E. 
Watson,  D. 
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Torrington. 
Haudford,  E. 

Totnes. 

Keen,  B. 

Tottenham. 

Donston,  W. 
Howard,  J.  E. 

Tow  Law. 
Bell,  F.  E. 
Butherford,  E. 

Tredegar. 

Watkins,  W.  H. 

Tregaron. 

Bowlands,  D. 

Treherbert. 
Jones,  B.  T. 

Trimpley. 
Steward,  J. 

Trowbridge. 
Dyer,  H. 
Hayward,  W.  H. 

Turriff. 

Fowlie,  G. 

Tunbridge  Wells. 

Arnold,  S. 
*Cheverton,  G. 
Dunkley,  E. 
Nicholson, 'A. 
Sells,  B,  J. 

Tunstall,  Staffs. 
Alcock,  H. 
Bennett,  S. 

Tuxford. 

Gain,  W.  A. 

Twickenham. 
Peake,  H.  F. 
Shelley,  H. 

Tynemouth. 
Atkinson,  J. 

Ulverston. 

Downward,  J. 
Radnall,  W.  H. 

Willan,  B. 

Uppingham. 
Hope,  W. 


Uttoxeter. 

Johnson,  J.  B. 
Woolrich,  C.  B. 

Ventnor,  I.  W. 
Weston,  C. 

Wa  deb  ridge. 
Philp,  J. 
Bickard,  J.  B. 

Wakefield. 
Cardwell,  J. 
Carr,  J. 
Chaplin,  J.  L. 
Job,  C.  F.      • 
Moorhouse,  W. 

Wallingford. 
Payne,  S. 
Upton,  E.  J. 

Walsall. 

Bayley,  J.  T. 
Highway,  H. 
*Hobson,  H. 
Lindop,  W.  J. 
(Bloxwich). 
Morris,  J.  0. 

Walsham-le~  Wil- 
lows. 

Harrington,  A. 

Walton-on- 
Thames. 
Makins,  G.  H. 
Power,  E. 

Wanstead. 
Bayson,  H. 

Wargrave. 
Soames,  W. 

Warley,  Great, 

Essex. 
Hayes,  J. 

"Warminster. 
Humby,  L.  W. 
Bawlings,  C.  J. 

"Warrington. 
Hargreaves,  J. 
*  Webster,  S.  M. 
Young,  J.  C. 

Warwick. 
Baly,  J. 
♦Williams,  C.  J. 


Watford. 

Chater,  E.  M. 

Wath~on~Dearne. 
Hick,  A. 

Wrednesbury. 
Gittoes,  S.  J. 
Skirving,  G. 

Welchpool, 
Jones,  T.  P. 

Wellingborough. 
Sargeant,  J.  W. 

Wellington,  Salop. 
Bates,  J. 
Tipton,  St.  John. 

Wellington, 
(Somerset). 
Kelly,  B,  (Cros- 

combe.) 
Langford,  J.  B. 

Wells. 

Manning,  B.  J. 
Savage,  J.  W. 
Slater,  J. 

Welwyn. 

Lawrance,  E. 

Westbury. 
Bailey,  T. 

West  Auckland. 
Townend,  J.  W. 

West  Bromwich. 
See   Bromwich, 
West. 

West  Cowes,  (Isle 
of  Wight). 
Fennings,  A. 

West  Hartlepool. 
Emerson,  C. 

Weston  -super - 
Mare. 
*  Gibbons,  G. 
Matthias,  J.  J. 
Bich,  T. 

Weymouth. 
*Groves,  T.  B. 
Longman,  J.  H. 
Simmons,  A. 
Targett,  C.  G. 
Williams,  J.  V. 

G   G 
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Whitehaven. 
Hunter,  H. 
Kitchin,  A. 

Whitstable. 
Lawson,  E.  J. 

Whittlesey. 
Cole,  J. 

Widnes,  Lanes. 
Bennett,  J. 

Wigan. 

Hothersall,  J. 
Johnson,  T. 
•Phillips,  J. 

Wigton. 

Hay  ton,  P. 

Wellington. 
Purdy,  J.  T. 

Wilton. 

Staples,  E. 

Wimbledon. 
Mellin,  J.  P. 

Winchcome. 
Howman,  P. 

Winchester. 
Hunt,  R. 

Windsor. 

Boyce,  J.  P. 
Collins,  H.  G. 
Grishrook,  E. 
Russell,  C.  J.  L. 
Weller,  G. 

Winsford,   Che- 
shire. 

Burgess,  R. 

Winter-ton. 
Cross,  C. 

Wishaw. 

Macfarlane,  T.  B. 

Witham,  Essex. 
Green,  R.  P. 


Withernsea,  Yorks. 
Hunter,  G. 

Witney. 

Purdue,  T. 

Woburn. 

Clarke,  G.  B. 
Wolverhampton . 

Bailey,  W. 
♦Brevitt,  W.  Y. 

Clews,  E.  J. 

Fleeming,  W. 

Gow,  A. 

Hamp,  J. 

Jones,  E.  W.  T. 

Minshull,  M. 

Payne,  A. 

Ratcliffe,  W. 

Scott,  W.  L. 

Wrooler. 

Mercer,  G.  T. 

Worcester. 

Cooper,  J.  N. 
Ferneley,  C. 
George,  H. 
Twinberrow,  J. 
Virgo,  C. 
Whitfield,  H. 
Willis,  B.  W. 

Workington. 
Archibald,  G.  T. 

Worksop. 
Marris,  T. 

Worthing. 
Burt,  J. 
Cortis,  C. 

Wrentham. 
Farrer,  F. 

Wrexham. 

Edisbury,  J.  F. 
Rowland,  W. 

Wymondham. 
Skoulding,  W. 


Yarmouth.  See  Great 
Yarmouth. 

Yeadon. 

Blatchley,  T. 

Yeovil. 

*Maggs,  T.  C. 
Manning,  T. 

York. 

Ball,  A. 
Bennett,  G. 
Buhner,  T.  P. 
Clark,  J. 
Cooper,  T. 
Dresser,  R. 
Moon,  R.  P. 
Oglesby,  J. 
O'Neill,  J. 
Parker,  T. 
Proctor,  W. 
Saville,  J. 
Slinger,  F. 
Thompson,  W.  M. 
Tollinton,  R.  B. 
Walker,  J.  F. 
Ward,  J.  S. 
Wilson,  T.  W. 
Wright,  F. 

York  Town,  Farn- 

borough  Station. 

Claypole,  A.  H. 

Addresses    Un- 
known. 
Benson,  J.  L. 
Burnett,  J.  D. 
Cruse,  J  C. 
Harrison,  J. 
Heppell,  H. 
Levie,  A.  M. 
Norrish,  J. 
Pearson,  E. 
Penketh,  J. 
Pitchford,  W. 
Taylor,  F. 
Tebb,  J. 
Turner,  A. 
Watling,  A. 


NOTICE. 


Members  ivill  please  report  any  inaccuracies  in  these  lists  to 
Professor  Attfield,  Hon.  Gen.  Sec, 

17,  Bloomsbury  Square,  London,  W.<\ 


ASSOCIATIONS 

INVITED    TO    SEND    DELEGATES    TO    THE    ANNUAL   MEETING. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).    C.  Davidson,  205,  Union 

Street,  Aberdeen. 
Ashton-under-Lyne. — Ashton-under-Lyne  and  Dunkinfield  Chemists'  Associa- 
tion (1869).     E.  Fisher,  106,  Stamford  Street,  Ashton-under-Lyne. 
Birmingham. — Midland  Counties  Chemists'  Association  (1869).     W.  J.  Lucas. 

Colemore  Eow,  Birmingham.     Chemists' Assistants' Association  (1868).     F.  G. 

Homer,  Birmingham. 
Bradford. — Chemists'  Association.     H.  G.  Bogerson,  Bradford. 
Brighton. — Association  of  Pharmacy.     Mr.  J.  H.  Matthews,  101,  Western  Road. 

Brighton. 
Bristol. — Pharmaceutical  Association  (re-established   1869).      G.  F.  Schacht. 

7,  Regent  Place,  Clifton,  near  Bristol. 
Colchester. — Association  of   Chemists  and  Druggists    (1845).     J.  L.  Chaplin. 

124,  High  Street,  Colchester. 
Dundee. — Chemists  and  Druggists'  Association. 
Edinburgh. — North  British  Branch  of   the  Pharmaceutical  Society  of    Great 

Britain.     John  Mackay,  F.C.S.,  119,  George  Street,  Edinburgh. 
Exeter.— Exeter  Pharmaceutical  Society  (1845).     Mr. ,  246,  High  Street. 

Exeter. 
Glasgow. — Chemists  and  Druggists'  Association  (1854).     J.  M.  Fairlie,  17,  St. 

George's  Road. 
Gosport. — Y.  L.  Strachan,  High  Street,  Gosport. 
Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).    W. 

C.  Hebden,  64,  North  Gate,  Halifax. 
Hull.— Chemists'  Association  (1868).     C.  B.  Bell,  6,  Spring  Bank,  Hull. 
Leeds. — Chemists'  Association  (1862).     Mr.  Wilson,  13,  Briggate,  Leeds. 
Leicester. — Chemists'   Assistants   and  Apprentices'  Association    (1869).      15, 

Belvoir  Street,  Leicester. 
Lincoln. — Chemists'  Association.     C.  F.  Gadd,  200,  High  Street,  Lincoln. 
Liverpool. — Chemists'  Association  (1868).  E.  Davies,  F.C.S.,  Royal  Institution, 

Colquitt  Street,  Liverpool. 
Manchester. — Chemists  and  Druggists' Association.     F.  B.  Benger,  F.C.S.,  7, 

Exchange  Street,  Manchester. 
Newcastle-on-Tyne. — University  of  Durham.  Chemists'  Assistants'  Association. 

Mr.  A.  Brady,  29,  Mosley  Street. 
Northampton. — Chemists'  Assistants  and  Apprentices'  Association.  G.  C.  Druce. 

6,  Drapery,  Northampton. 
Norwich.— Chemists'  Assistants'  Association,  2,  London  Street. 
Nottingham. — Nottingham  and  Notts  Chemists'  Association.      Mr.  Fitzhugli. 

Nottingham. 
Oldham. — Chemists  and  Druggists'  Assistants  and  Apprentices'  Association.     .1 . 

Taylor,  28,  High  Street,  Oldham. 
Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stonehouse. 

G.  Breeze,  Catherine  Street,  Devonport. 
Scarborough. — Chemists'  Association  (1870).    J.  Whitfield,  F.C.S.,  18,  Westbro'. 

Scarborough. 
Sheffield. — Pharmaceutical   and    Chemical    Association.      Mr.    Learoyd    71. 

Market  Place,  Sheffield. 
Sunderland. — Chemists'  Association.     J.  J.  Nicholson,  226,  High  Street  West. 

Sunderland. 
Taunton. — Chemists'  Association  (1870).     H.  Prince,  Fore  Street,  Taunton. 
Tyneside. — Chemists'  Assistants'  Association.     Mr.  G.  H.  Pavetor. 
Wolverhampton. — Chemists  and  Druggists'  Association.     Mr.  W.  Y.   Brevitt. 

Darlington  Street,  Wolverhampton. 
York. — Chemists'  Association.     T.  P.  Bulmer,  Low  Ousegate,  York. 


Presentation     Copies     of   the     Year-Book     of     Pharmacy    are 
forwarded  to  the  following  : — 

Cfjc  f^onorarg  Members. 

^Libraries. 

Pharmaceutical  Society  of  Great  Britain  ;  Chemical  Society  of  London  ;  Koyal 
Society  of  London ;  American  Pharmaceutical  Association ;  SociSte  de 
Pharmacie,  Paris  ;  Ecole  de  Pharmacie,  Montpellier. 

Journals. 

Pharmaceutical  Journal ;  Chemist  and  Druggist ;  Chemical  News  ;  Lancet ; 
Medical  Times  and  Gazette  ;  British  Medical  Journal ;  Medical  Press  and 
Circular  ;  American  Journal  of  Pharmacy  ;  The  Chicago  Pharmacist. 


Probtuctal  Associations  (fjabmg  ^Libraries). 


ASSOCIATIONS. 

Aberdeen  Society  of  Chemists  and  Drug- 
gists. 
Arbroath  Chemists'  Association 

Colchester  Association  of  Chemists  and 
Druggists. 

Exeter  Pharmaceutical  Society    

Glasgow  Chemists  and  Druggists'  Asso- 
ciation 

Halifax  and  District  Chemists  and  Drug- 
gists' Association. 

Hull  Chemists'  Association  ...     

Leeds  Chemists' Association         

Leicester  Chemists'  Assistants  and  Ap- 
prentices' Association 
Liverpool  Chemists'  Association 

Manchester   Chemists    and   Druggists' 

Association 
Midland  Counties  Chemists'  Association 

Nottingham  and  Notts  Chemists'  As- 
sociation 

North  British  Branch  of  the  Pharma- 
ceutical Society 

Oldham  Chemists  and  Druggists'  As- 
sistants and  Apprentices'  Association. 

Sheffield  Pharmaceutical  and  Chemical 
Association 

Sunderland  Chemists'  Association 

Wolverhampton  Chemists  and  Drug- 
gists' Association. 
Yorkshire  College  of  Science        


SECRETARIES. 

Mr.  J.  Sangster,  46,  Commerce  Street, 

Aberdeen. 
Mr.    J.   D.   Bobertson,  23,  Ladyburn, 

Arbroath. 
Mr.  J.  L.  Chaplin,  124,  High  Street, 

Colchester. 

Mr. ,  246,  High  Street,  Exeter. 

Mr.   J.   M.   Fairlie,   17,    St.  George's 

Boad,  Glasgow. 
Mr.  W.  C.  Hebden,  64,  North  Gate, 

Halifax. 
Mr.  C.  B.  Bell,  Spring  Bank,  Hull. 
Mr.  J.  W.  Longley,  40,  Wade  Lane, 

Leeds. 
Mr. ,  15,  Belvoir  Street,  Leicester. 

Mr.  A.  H.  Mason,  313,  Upper  Parlia- 
ment Street,  Liverpool. 

Mr.  F.  B.  Benger,  F.C.S.,  7,  Exchange 
Street,  Manchester. 

Mr.   S.  Dewson,  90,  New  Street,  Bir- 
mingham. 

Mr.  J.  S.  Mayfield,  High  Street,  Not- 
tingham. 

Mr.  J.    Mackay,  119,    George   Street, 
Edinburgh. 

Mr.  E.    Bichards,    30,    High    Street, 
Oldham. 

Mr.  H.  W.  Maleham,  7,  Westbar,  Shef- 
field. 

Mr.  J.  J.  Nicholson,  226,  High  Street 

West,  Sunderland. 
Mr.  W.  Y.  Brevitt,  Darlington  Street, 
Wolverhampton. 

Mr.  B.  Keynolds,  13,  Briggate,  Leeds. 


The  following  Journals  are  sent  by  their  respective  Editors  in 
exchange  for  the  Year-Boo k  of  Pharmacy. 


Archiv  der  Pharmacie,  from  Professor  E.  Keichardt,  Jena. 

American  Journal  of  Pharmacy. 

The  British  Medical  Journal. 

The  Chemical  News. 

The  Chemist  and  Druggist,  from  the  Publisher. 

The  Pharmaceutical  Journal,   from   the   Pharmaceutical   Society   of    Great 

Britain. 
Journal  de  Pharmacie  d'Anvers,  from  M.  Van  Pelt,  Marche  aux  Boeufs,  27. 

Antwerp. 
Journal  de  Pharmacie  et  de  Chimie,  from  M.  G.  Masson,  17,  Place  de  l'Ecole 

de  Medicine,  Paris. 
Neues  Repertorium  filr  Pharmacie,  from  Dr.  L.  A.  Buchner,  Miinchen. 
Pharmaceutische    Centralhaile,  from  Dr.  Hermann  Hager,  Pulver  Muhle   bei 

Fiirstenberg-on-Oder. 


PROGRAMME  OF  THE  PROCEEDINGS 

OP    THE 

BRITISH  PHARMACEUTICAL  CONFERENCE, 

AT    THE 

THIRTEENTH   ANNUAL   MEETING,   GLASGOW,    1876. 


OFFICERS: 

president. 

Pbofessob  THEOPHILUS  REDWOOD,  Ph.D.,  F.C.S.,  London. 

Uice^resioents. 

Who  have  filled  the  office  of  President. 

H.  B.  BRADY,  F.R.S.,  Newcastle-on-Tyne. 
THOMAS  B.  GROVES,  F.C.S.,  Weymouth. 


Prop.  BENTLEY,  F.L.S.,  M.R.O.S.,  London 
W.  W.  STODDART,  F.C.S.,  F.G.S.,  Bristol. 


DANIEL  FRAZER,  Glasgow. 
T.  H.  HILLS,  F.C.S.,  London. 


I         R.  REYNOLDS,  F.O.S.,  Leeds. 

E.  C.  C.  STANFORD,  F.O.S.,  Glasgow. 

treasurer. 

G.  F.  SCHACHT.  F.O.S.,  Clifton,  Bristol. 


(General  Secretaries. 

Pbof.  ATTFIELD,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  London,  W.C. 
F.  BADEN  BENGER,  F.O.S.,  7,  Exchange  Street,  Manchester. 


Assistant  -Secrctarg. 

R.  H.  DAYIES,  F.O.S. 

lEoitor  of  tfje  2fear=BooK. 

LOUIS  SIEBOLD,  F.C.S. 


3LocaI  Sccretarg. 

A.  KINNINMONT,  69,  South  Portland 
Street,  Glasgow. 

HEoitor  of  tfje  transactions. 

Pbof.  ATTFIELD. 


©trjer  IHemoers  of  tfje  ©Kcuttbe  Committee,  1875*6. 


C.  Boobne,  Bristol. 

M.  Cabteighe,  F.C.S. ,  London. 

T.  Davison,  Glasgow. 

C.  Ekin,  F.C.S.,  Bath. 

J.  M.  Faiblie,  Glasgow. 


J.  PITMAN,  Bristol. 


W  A.  Tilden,  D.Sc,  Clifton. 
C.  Umney,  F.C.S.,  London. 
J.  Williams,  F.C.S.,  London. 
J.  R.  Young,  Edinburgh. 


&ucitors. 

J.  MACMLLLAN,  Glasgow. 


Fbazeb,  D.,  Chairman 
Gbbig,  W.,  Treasurer. 


ILocai  Committee  for  ©lasgofo. 


KlNNINMONT,A. 

Faielie,  J.  M. 
Babtie,  J. 

BOBLAND,  J. 

Bbodie,  R. 
Bbown,  J. 

Clarke,  J.  A. 
Cook,  T. 
Cross,  T. 


Sees. 


CuLLEN,  T. 
CUBBIE,  J. 

Davison,  T. 
Dickie,  J. 
Duncanson,  W. 
Fabie,  G. 
Fenwick,  J. 

FOSTEB,  J. 

Habvie,  J. 
Habvie,  G. 
Haxbick,  J.  L. 


Jaap,  J. 
Macdonald,  J. 
McGbegob,  A. 
McInnes,  A. 
Macintosh,  A. 
McKenzie,  J. 
McKill,  R.  C. 
McMillan,  J. 
McNaught,  A. 
Muedoch,  D. 
Muedoch,  G. 


Muedoch,  J.  McG. 
Patebson,  A. 
Paul,  A. 
Rait,  R.  C. 
Reid,  D.  S. 

RODGEBS,  J. 

Stanfobd,  E.  C.  C. 
Stirling,  G. 
White,  J. 
Whyte,  W. 
Wilson,  G. 


THE    SITTINGS    OF   THE    CONFEBENCE    WERE    HELD    IN 


THE  CENTRAL  HALL,  ROYAL  HOTEL,  GEORGE  SQUARE,  GLASGOW, 

On  TUESDAY  and  WEDNESDAY,  September  5th  and  6th,  1876. 
Commencing  at  Ten  a.m.  each  day. 
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MONDAY,  September  4th. 

The  EXECUTIVE  COMMITTEE  met  according  to  notices  from  the  Secre- 
taries, at  8.0.  p.m.,  in  the  Committee  Eoom,  Eoyal  Hotel. 


TUESDAY,  September  5th. 

The  CONFEKENCE  met  at  10  o'clock  a.m.,  adjourning  at  12.30  p.m.;  and 
at  2  o'clock  p.m.,  adjourning  at  4.30  p.m. 

(Drtrtr  oi  §itsin£ss  : 

Keception  of  Delegates. 

Eeport  of  Executive  Committee. 

Financial  Statement. 

Eeport  of  Treasurer  of  "  The  Bell  and  Hills  Fund." 

President's  Address. 

Eeading  of  Papers  and  Discussions  thereon. 

PAPERS. 

1.  Liquid  Extract  of  Pareira.     Mr.  Baknard  S.  Proctor. 

2.  Note  on  the  Colouring  Matter  of  Crocus  Sativus.    W.  W.  Stoddart,  F.C.S. 

3.  Variation  in  the  Strength  of  the  Preparations   of  Opium.     Mr.  D.  B. 

Dott. 

4.  Report  on  the  Assay  of  Opium  for  Morphia.     E.  L.  Cleaver,  F.C.S. 

5.  Note  on  the  Assay  of  Opium.     Mr.  Barnard  S.  Proctor. 

6.  New  Derivatives  from  the  Opium  Alkaloids.    Dr.  C.  E.  A.  Wright,  F.C.S. 

7.  The  Presence  of  Free  Acetic  Acid  in  Opium.    David  Brown,  F.C.S. 

8.  New  Excipientsfor  the  Official  and  other  Pill  Masses.     Mr.  G.  Weleorn. 

9.  The  Preparation  and  Preservation  of  Phosphorus  Pills.     Mr.  T.  Haffen- 

den. 

10.  Report  on  some  Salts  of  Pilocarpine.     Mr.  A.  W.  Gerrard. 

11.  Report  on  the  Aconite  Alkaloids.     Dr.  C.  E.  A.  Weight,  F.C.S. 

12.  The  Active  Principle  of  Capsicum  Fruit.     J.  C.  Thresh,  F.C.S. 


The  Members  of  the  Conference,  together  with  the  Glasgow  Pharmacists  and 
their  Assistants^  met  at  a  Supper  on  Tuesday  Evening. 


WEDNESDAY,  September  6th. 

The  COMMITTEE  met  at  9  o'clock  a.m.,  in  the  Central  Hall. 

The  CONFEEENCE  met  at  10  o'clock  a.m.,  adjourning  from  12.30  p.m.  till 
2  o'clock  p.m.  The  whole  of  the  business  of  the  Conference  was  completed  this 
day  at  4.30  p.m. 

I 
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n  of  ^Business : 


Reception  of  Delegates. 

Reading  of  Papers  and  Discussions  thereon. 

PAPERS. 

13.  Report  on  the  Oxidation  of  the  Essential  Oils.     Part  IV.    C.  T.  Kingzett, 

F.C.S. 

14.  Report  on  the  Therapeutic  Value  of  the  Aloins.     Dr.  Tilden,  F.C.S. 

15.  The  Solubility  of  Cinchona  Principles  in  Glycerin.    Mr.  F.  Andrews. 

16.  Report  on  the  Essential  Oil  of  Sage.     M.  M.  P.  Muir,  F.C.S. 

17.  Note  on  the  Benzoates  in  Suint.     Mr.  A.  Taylor. 

18.  A  New  Form  of  Plaster  of  Cantharides.     Mr.  A.  W.  Gerrard. 

19.  A  proposed  Solution  of  Citrate  of  Iron  and  Quinine.     Mr.  J.  F.  Brown. 

20.  Preliminary  Report  on  the  Chemistry  of  Ivy.     R.  H.  Davies,  F.C.S.,  and 

C.  H.  Hutchinson. 

21.  The  Antiseptic  Action  of  Salicylic  Acid.    Mr.  J.  C.  Hunter. 

22.  Supplementary  Note  on  Phosphate  Syrups.     W.  L.  Howie,  F.C.S. 

23.  Notes  on  Salicylate  and  Sulphosalicylate  of  Sodium.    J.  Williams,  F.C.S. 

24.  On  Filtering  Papers.     Thomas  Greenish,  F.C.S. 

25.  The  Condition  in  which  Salicylic  Acid  is  excreted.    F.  B.  Benger,  F.C.S. 
•    26.  Strength  of  the  Tincture  of  Nux  Vomica.    L.  Siebold,  F.C.S. 

27.  Preparation  of  Milk  of  Sulphur.    L.  Siebold,  F.C.S. 

28.  Pekoe  "  Floioer  "—or,  Hair  of  the  Tea  Leaf.     T.  B.  Groves,  F.C.S. 

Place  of  Meeting  for  1877. 
Election  of  Officers  for  1876-1877. 


THURSDAY,  September  7th. 


The  Members  of  the  Conference,  invited  by  the  Local  Committee  of  the  Glas- 
gow and  West  Scotland  Pharmacists,  went  for  an  enjoyable  steamboat  excursion 
into  the  Lochs  on  the  Clyde  and  round  the  Island  of  Bute. 


BRITISH  PHARMACEUTICAL  CONFERENCE. 

MEETING  IN  GLASGOW,  1876. 

The  thirteenth  annual  meeting  of  the  British  Pharmaceutical  Con- 
ference commenced  on  Monday,  September  4,  in  the  hall  of  the 
Royal  Hotel,  Glasgow,  under  the  presidency  of  Professor  Theophilus 
Redwood,  Ph.D.,  F.C.S. 

The  following  gentlemen  were  present  at  the  sittings  of  the  Conference. 
— W.  Ainslie  (Edinburgh),  A.  H.  Allen  (Sheffield),  P.  Andrews 
(London),  J.  H.  Atherton  (Nottingham),  W.  R.  Atkins  (Salisbury), 
J.  Attfield  (London),  R.  Ayres  (Bridgwater),  J.  Babtie  (Dum- 
barton), H.  B.  Baildon  (Edinburgh),  H.  C.  Baildon  (Edinburgh), 
F.  Bell  (Bradford),  J.  Baly  (Warwick),  T.  Barclay  (Birmingham), 
W.  Barrow  (Cheltenham),  F.  B.  Benger  (Manchester),  T.  F.  Best 
(London),  J.  Booth  (Rochdale),  J.  Borland  (Kilmarnock),  G. 
Blanshard  (Edinburgh),  J.  Bourdas  (London),  F.  Braby  (Syden- 
ham, S.E),  H.  B.  Brady  (Newcastle-on-Tyne),  E.  Bremridge 
(London),  R.  Brodie  (Glasgow),  D.  Brown  (Edinburgh),  E.  Brown 
(Leeds),  H.  Brown  (London),  W.  S.  Brown  (Manchester),  R.  C. 
Buck  (Liverpool),  F.  Bullock  (Anerley,  S.E),  G.  Burrell  (Mont- 
rose), T.  Cassels  (Lanark),  J.  Chalmers  (Partick),  R.  Chipperfield 
(Southampton),  W.  I.  Clark  (Edinburgh),  J.  A.  Clarke  (Glasgow), 
T.  N.  Clarke  (Richmond,  Surrey),  E.  L.  Cleaver  (Kensington),  J. 
J.  Cockburn  (Glasgow),  F.  Coles  (London),  J.  Currie  (Glasgow), 
T.  J.  Cutting  (Selby),  W.  H.  Darling  (Manchester),  T.  Davison 
(Glasgow),  D.  B.  Dott  (Edinburgh),  W.  Duncanson  (Stirling),  W. 
Dunlop,  H.  Dunn  (Shipley,  York),  C.  Ekin  (Bath),  J.  M.  Fairlie 
(Glasgow),  G.  Farie  (Bridge  of  Allan,  KB.)  J.  Fen  wick  (Glasgow), 
J.  Fingland  (Thornhill),  T.  Fisher  (Greenock),  J.  Foster  (Glas- 
gow), D.  Frazer  (Glasgow),  S.  M.  Frazer  (Glasgow),  J.  Freeland 
(Bathgate),  T.  Garside  (Southport),  A.  W.  Gerrard  (London).  T.  G. 
Gibbons  (Manchester),  W.  Gilmour  (Edinburgh),  A.  Gorrie  (Kirk- 
caldy,) W.  Glass  (London),  G.  T.  Glover  (Belfast),  T.  Greenish 
(London),  W.  Greig  (Glasgow),  T.  B.  Groves  (Weymouth),  H.  W. 
Hake  (London),  J.  Hollo  way  (Carlisle),  G.  Harris  (Helensburgh), 
J.  L.  Hatrick  (Glasgow),  W.  F.  Haydon  (Birmingham),  F.  Hodges 
(Belfast),  J.  F.  Hodges  (Belfast),  W.  L.  Howie  (Edinburgh),  A. 
Hunt   (London),   J.  C.  Hunter  (Glasgow),  J.  Jaap   (Glasgow),  G. 
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Jarmain  (Huddersfield),  T.  S.  Johnson  (Manchester),  F.  Jones 
(Manchester),  S.  W.  Jones  (Leamington),  D.  Kemp  (Portobello), 
C.  Kerr  (Dundee),  C.  T.  Kingzett  (Kensington),  A.  Kinninmont 
(Glasgow),  W.  Kirkbride  (Penrith),  W.  Laird  (Dundee),  W.  H. 
Laird  (Edinburgh),  A.  B.  Lewiston  (London),  H.  Long  (Lon- 
don), A.  Lunan  (Banchory),  A.  F.  Machattie  (Glasgow),  A. 
Macintosh  (Rothesay),  G.  D.  Mackay  (Edinburgh),  J.  Mackay 
(Edinburgh),  J.  Mackenzie  (Edinburgh),  Wm.  Martindale  (Lon- 
don), A.  H.  Mason  (Liverpool),  W.  Matthews  (London),  J.  Mc- 
Donald (Edinburgh),  J.  McDuff  (Paisley),  A.  Y.  McFarlane  (Edin- 
burgh), A.  Mclnnes  (Ardrossan),  J.  McMillan  (Glasgow),  A. 
McNaught  (Greenock),  R.  McAdam  (Glasgow),  H.  Meadows 
(Gloucester),  J.  Meadows  (Leicester),  T.  S.  Miller  (Broughton 
Ferry),  A.  Napier  (Edinburgh),  J.  Nesbit  (Portobello),  J.  Nicol 
(Partick),  A.  Noble  (Edinburgh),  G.  Noyce  (Richmond),  F.  A. 
Noyce  (Nitinhuge,  South  Africa),  F.  Passmore  (London),  M.  M.  P. 
Muir  (Manchester),  A.  Paul  (Glasgow),  B.  H.  Paul  (London),  A. 
Preston  (London),  B.  S.  Proctor  (Newcastle),  J.  Rait  (Partick), 
R.  A.  Rait  (Partick),  J.  Redfern  (Penrith),  T.  Redwood  (London), 

F.  M.  Rimmington  (Bradford),  R.  Reynolds  (Leeds),  G.  W.  Rhodes 
(Huddersfield),  J.  Robbins  (London),  R.  Robinson  (London),  A. 
Rose   (Glasgow),   J.  Russell  (Dundee),   W.  D.  Savage  (Brighton) 

G.  F.  Schacht  (Clifton),  W.  Schacht'  (London),  A.  Seath  Dum- 
fermline),  J.  Shaw  (Liverpool),  G.  C.  Sedgwick  (Sunderland).  J. 
Simpson  (Edinburgh),  G.  Sinclair  (Glasgow),  J.  Slade  (Tenbury), 
li.  Smith  (Cheltenham),  A.  Smithells  (Barrhead),  E.  C.  C.  Stanford 
(Glasgow),  F.  Stephenson  (Edinburgh),  W.  W.  Stoddart  (Bristol), 
E.  H.  Storey  (London),  D.  Storrar  (Kirkcaldy),  A.  Strachan 
(Aberdeen),  F.  Sutton  (Norwich),  T.  Symington  (Edinburgh),  E. 
M.  Taubman  (Ramsey),  R.  Taubman  (London),  A.  M.  M.  Taylor 
(Bombay),  E.  Taylor  (Droitwich),  J.  Temple  (Port  Glasgow),  A. 
Thompson  (Carlisle),  W.  Thomson  (Manchester),  W.  Thorp  (Lon- 
don), J.  C.  Thresh  (Buxton),  W.  A.  Tilden  (Clifton,  Bristol),  A. 
C.  Trotman  (London),  R.  Twaddle  (Glasgow),  W.  Wallace  (Glas- 
gow), F.  D.  Watson  (London),  W.  Whyte  (Glasgow),  J.  Williams 
(London),  A.  C.  Wootton  (London),  C.  R.  A.  Wright  (London), 
J.  R.  Young  (Edinburgh). 

Meeting  of  the  Executive  Committee. 

On  Monday  Evening,  a  meeting  of  the  Executive  Committee  was 
held.  Present — Professor  Redwood,  President,  in  the  chair,  Mr. 
Schacht,  Treasurer,  Professor  Attfield  and   Mr.  Benger,   Honorary 
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Secretaries,  and  Messrs.  Stoddart,  Reynolds,  Groves,  Ekin,  Frazer, 
Williams,  Brady,  Stanford,  Kinninmont,  Yonng,  Davison,  Fairlie, 
and  Tilden. 

Professor  Attfield  reported  that  the  following  work  had  been  done 
since  the  previous  meeting  of  Committee  in  July  : — 

1.  A  circular  relating  to  the  Glasgow  meeting  had  been  drawn 
up  and  a  copy  posted  to  2600  members. 

2.  Each  of  the  members  had  been  asked  for  his  subscription,  and 
1145  had  already  responded. 

3.  Seventy-six  of  the  members  who  had  previously  contributed 
the  results  of  a  research  to  the  Conference  had  been  asked  if  they 
would  do  the  same  this  year  and  send  a  paper  to  the  Glasgow  meet- 
ing.    Twenty-nine  complied  with  the  request. 

4.  Of  the  twenty-nine  papers  promised,  one  had  proved  to  be 
purely  medical,  and  had  been  returned  to  the  author. 

5.  The  twenty-eight  titles  of  papers  had  been  classified,  and  a 
copy  sent  to  the  Pharmaceutical  Journal,  Chemist  and  Druggist,  and 
Chemical  News,  in  each  of  which  it  had  appeared.  A  notice  of  the 
papers  had  also  been  inserted  in  Nature. 

6.  Following  on  a  cordial  invitation  to  the  Conference  to  meet  at 
Plymouth  in  1877,  correspondence  relating  to  the  Annual  Meeting 
for  that  year  had  been  carried  on  with  the  Local  Secretary  of  the 
Conference  in  Plymouth,  and  was  read  to  the  Committee. 

7.  All  accounts  for  the  year  1875-6  had  been  paid,  a  financial 
statement  drawn  up,  and  the  books,  etc.,  audited. 

8.  Correspondence  relating  to  the  annual  grants  of  ten  guineas 
from  the  Bell  and  Hills  Fund  had  been  carried  on  with  the  Secre- 
tary of  the  Glasgow  Chemists'  Association,  the  result  of  which  was 
that  books  of  that  value  had  been  selected,  appropriately  bound,  and 
were  then  on  the  table  ready  for  presentation  on  the  following 
morning. 

Professor  Attfield  then  submitted  to  the  Committee  a  "Pro- 
gramme of  Proceedings,"  at  the  approaching  meetings,  which  he  had 
.had  set  up  in  type,  and  a  copy  of  the  proof  of  which  he  had 
previously  posted  to  each  member  of  Committee.  With  a  few  alter- 
ations the  programme  was  agreed  to. 

Mr.  Benger  read  a  draft  Report  of  Committee,  the  paragraphs  of 
which  were  discussed  and  with  some  alterations  accepted  for  pre- 
sentation to  the  members. 

A  communication  from  Mr.  Hills  relating  to  the  Bell  and  Hills 
Fund  was  read  and  ordered  to  be  brought  before  the  members  of 
the  Conference  at  the  Annual  Meeting. 
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The  manuscript  of  the  Year-Booh  of  Pharmacy,  for  1876,  was  laid 
on  the  table  by  the  editor,  Mr.  Siebold.  Mr.  Benger  undertook 
again  to  aid  the  editor  in  the  reading  of  the  proofs. 

The  following  applications  for  grants  of  money  to  defray  portions 
of  the  costs  of  materials  consumed  in  carrying  on  their  researches 
were  received  from  the  respective  members.  From  Mr.  Thresh, 
£5  ;  from  Dr.  Armstrong,  £10  ;  from  Dr.  Tilden,  £20 ;  from  Dr. 
"Wright,  £50  to  £100,  according  to  extent  of  work  desired  by  the 
Committee.  These  applications  were  carefully  considered  by  the 
Committee,  and  decision  respecting  then  postponed  to  an  adjourned 
meeting  of  Committee. 

Forty-five  candidates  for  membership  were  elected. 


&» 


At  the  adjourned  meeting  of  Committee  on  Wednesday  morning. 
September  6,  a  list  of  officers,  1876-7,  was  agreed  to  as  the  list  to 
be  recommended  to  the  members  for  election. 

The  applications  for  grants  in  aid  of  research  were  again  con- 
sidered by  the  Committee.     The  following  grants  were  voted  : — 

£5,  extended  if  necessary,  to  £10,  to  Mr.  J.  C.  Thresh,  F.C.S., 
for  the  purchase  of  materials  in  connection  with  an  extended  research 
on  the  "  Active  Principle  of  Capsicum  Fruit."  £10  to  Dr.  Arm- 
strong, F.R.S.,  for  the  purchase  of  strychnine,  etc.,  with  which  to 
conduct  a  research  on  the  oxidation  products  and  bromo-derivatives 
of  that  alkaloid.  £20  to  Dr.  Tilden,  F.C.S.,  for  the  purchase  of 
essential  oils.  £50  to  Dr.  C.  R.  A.  Wright,  F.C.S.,  and  Mr.  J. 
Williams,  F.C.S.,  together  with  Mr.  T.  B.  Groves,  F.C.S.,  for  the 
extraction  and  investigation  of  the  acOnitiues  of  Aconitum  najpellus. 


GENERAL    MEETING. 

Tuesday,  September  5th. 
Reception    of    Delegates. 

The  first  business  was  the  reception  of  delegates  to  the  Conference 
from  provincial  associations  of  pharmacy. 

Professor  Attfield  said  that  delegates  had  not  hitherto  brought 
formal  communications  from  their  associations,  nor  had  the  Confe- 
rence up  to  the  present  year  formally  charged  them  officially  to  re- 
present to  their  associations  the  work  that  was  done  at  the  Confe- 
rence. There  had  been  no  occasion  for  further  interchange  of  work 
or  sympathy  than  was  implied  by  their  presence  at  the  meetings. 
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Many  good  results  had  been  experienced  from  that  position  of  the 
delegates  in  relation  to  the  Conference.  It  was  to  be  hoped  that  in 
future  years,  as  the  Conference  acquired  a  history  and  the  dignity 
of  age,  every  association  for  the  promotion  of  pharmacy  throughout 
the  country,  and  every  pharmaceutical  society,  for  there  were  now 
more  than  one,  would  be  represented  at  these  annual  gatherings. 

Professor  Attfield  then  read  the  following  list  of  delegates  : — 

North  British  Branch  of  the  Pharmaceutical  Society. — Mr.  William 
Ainslie,  Mr.  H.  C.  Baildon,  Mr.  William  Gilmour,  Mr.  John  Mackay, 
F.C.S.,  Mr.  J.  R.  Young. 

Bristol  Pharmaceutical  Association. — Mr.  G.  F.  Schacht,  F.C.S., 
Mr.  W.  W.  Stoddart,  F.G.S. 

'  Glasgow  Chemists  and  Druggists'  Association. — Mr.  Daniel  Frazer, 
Mr.  A.  Kinninmont,  Mr.  James  M.  Fairlie. 

Leeds  Chemists'  Association. — Mr.  Richard  Reynolds,  F.C.S., 
Mr.  Edward  Brown. 

Liverpool  Chemists'  Association. — Mr.  Alfred  H.  Mason,  F.C.S., 
Mr.  Robert  Sumner,  Mr.  John  Shaw. 

Nottingham  and  Notts  Chemists'  Association. — Mr.  J.  H.  Atherton, 
F.C.S. 

Sunderland  Chemists'  Association. — Mr.  J.  Harrison,  Mr.  J.  J. 
Nicholson,  F.C.S.,  Mr.  Robinson,  Mr.  D.  B.  Sharp. 

Wolverhampton  Chemists  and  Druggists'  Association. — Mr.  W.  Y. 
Brevitt,  Mr.  F.  J.  Barrett. 

Hull  Chemists'1  Association. — Mr.  C.  B.  Bell,  Mr.  F.  Earle. 

Manchester  Chemists'  Association. — Mr.  Brown,  Mr.  Darling,  Mr. 
Johnson,  Mr.  Benger. 

Mr.  Benger  read  the  following — 

Report  of  the  Executive  Committee. 

"  In  this,  their  Thirteenth  Annual  Report,  your  committee  have 
endeavoured  to  lay  before  the  members  of  the  Conference  an  outline 
of  the  work  which  has  occupied  them  since  the  annual  meeting  at 
Bristol  last  year,  and  of  the  various  questions  on  which  it  was 
necessary  for  them  to  deliberate  and  act,  on  your  behalf,  during  that 
period. 

"  Meetings  of  the  Executive  Committee,  chiefly  to  entertain  ap- 
plications for  grants  of  money  in  aid  of  chemical  and  pharmaceutical 
research,  were  held  on  the  first  Wednesdays  of  November  and  De- 
cember of  last  year,  in  the  rooms  of  the  Pharmaceutical  Society  of 
Great  Britain  (by  the  kind  permission  of  the  Council  of  that  Society), 
at  17,  Bloomsbury  Square,  London.     After  the  confirmation  of  the 
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minntes  of  the  previous  meeting,  which  included  a  resolution  raising 
the  salary  of  the  Editor  of  the  Conference  Year-Book  from  £100  to 
£150  per  annum,  the  following  applications  from  members  for  grants 
were  read,  several  being  sent  in  response  to  requests  or  suggestions 
from  the  Committee  : — 

1.  From  Mr.  A.  W.  Gerrard,  £10  to  cover  cost  of  extraction  of 
pilocarpine  from  jaborandi,  with  a  view  to  its  further  chemical  and 
pharmaceutical  investigation. 

2.  From  Dr.  C.  R.  A.  Wright,  £20  to  defray  expenses  in  connec- 
tion with  the  extended  researches  on  the  aconitines.  Respecting 
this  application,  Messrs.  Hopkin  &  Williams  had  stated  that  they 
would  gladly  furnish  Dr.  Wright  with  concentrated  extracts  of  the 
raw  material  for  the  mere  cost. 

3.  From  Mr.  M.  M.  Pattison  Muir,  £5,  with  which  to  purchase 
the  required  quantity  of  essential  oil  of  sage,  for  a  research. 

4.  From  Mr.  C  T,  Kingzett,  £10,  to  pay  a  portion  of  the  cost  of 
materials  necessary  for  continued  researches  on  the  oxidation  of 
essential  oils. 

5.  From  Mr.  E.  L.  Cleaver,  £10,  with  which  to  purchase  opium 
for  a  thorough  examination  of  the  methods  of  ascertaining  the  pro- 
portion of  morphia  in  the  drug,  and  a  report  on  a  trustworthy  mode 
of  assaying  opium. 

6.  From  Mr.  R.  H.  Davies,  £5,  to  defray  part  of  the  cost  of  an 
investigation  of  the  definite  proximate  principles  of  ivy  berries. 

7.  From  Dr.  H.  E.  Armstrong,  £10,  for  the  purchase  of  strychnine 
with  which  to  conduct  a  research  on  the  oxidation  products  and 
bromo-derivatives  of  that  alkaloid. 

8.  From  Dr.  W.  A.  Tilden,  £5,  to  be  expended  in  carrying  on 
further  investigations  of  the  aloins. 

"  Total  number  of  applications,  8. 

"  Total  amount  of  grants,  £75. 

"  On  the  motion  of  the  President,  it  was  resolved  unanimously  to 
grant  to  the  gentlemen  named  the  sums  mentioned ;  to  thank  them 
for  undertaking  the  several  researches,  and  to  request  them  to  com- 
municate results  to  the  next  general  meeting  of  the  Conference  at 
Glasgow,  on  the  5th  and  6th  of  September,  1876. 

"The  Treasurer  was  ordered  to  invest  in  Consols  the  balance  he 
had  in  hand,  pending  the  consideration  of  the  best  mode  of  deal- 
ing with  surplus  income. 

"  A  letter  was  read  from  a  member  suggesting  that  the  Conference 
should  nominate  a  travelling  professor  of  pharmacy,  who  should 
lecture  in  the  provinces  at  different  centres,  and  that  the  Conference 
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should  contribute  towards  his  remuneration  £150  per  annum.  After 
thoroughly  discussing  the  proposal,  the  Committee  were  unanimous 
in  the  opinion  that  at  present  it  would  be  unwise  to  include  direct 
pharmaceutical  education  among  the  objects  of  the  Conference. 

"  At  a  meeting  of  the  Executive  Committee,  held  at  17,  Blooms- 
bury  Square,  on  July  5th,  1876,  thirteen  candidates  were  elected  to 
membership.  The  names  of  several  members  whose  subscriptions 
were  more  than  two  years  in  arrear,  and  to  whom  repeated  applica- 
tions had  been  made  by  the  Secretaries,  were  removed  from  the  list 
of  members. 

"Twenty-six  subjects  proposed  for  research  were  received  and 
considered. 

"  Professor  Attfield  suggested  that  some  competent  member  should 
be  employed  to  revise  and  somewhat  elaborate  the  '  subjects  for 
papers  '  in  the  current  list  issued  by  the  Conference.  In  the  course 
of  thirteen  years  the  Conference  had  proposed  some  two  hundred 
subjects  for  research,  of  which  nearly  one  hundred  had  been  inves- 
tigated, resulting  papers  forming  about  one-third  of  the  three 
hundred  papers  which  had  been  read  at  the  twelve  annual  meetings 
of  the  Conference.  The  remaining  subjects  on  the  list,  especially  the 
fifty  or  sixty  which  had  been  down  for  several  years,  required  care- 
ful revision,  information  concerning  any  work  already  accomplished 
being  added  to  each  subject,  and  some  hints  given  as  to  the  direction 
which  further  investigation  should  take.  Probably  a  few  of  the 
subjects  might  now  be  excluded  from  the  list  altogether.  The 
Secretaries  were  ordered  to  give  effect  to  the  suggestion. 

"  Professor  Attfield  reported  that  since  the  the  previous  meeting 
he  had  issued  about  2500  copies  of  the  current  Year-Booh. 

"  It  will  be  gratifying  to  those  members  of  the  Conference  who 
have,  rightly,  regarded  its  mission  to  promote  pharmaceutical  re- 
search as  all-important,  that  there  should  have  been  so  many  appli- 
cations for  grants  in  aid  of  this  object,  and  that  those  applications 
should  have  been  made  by  such  eminent  investigators  of  pharma- 
ceutical and  chemical  problems  as  are  included  in  the  list  of  names 
just  read.  The  Conference  has  been  largely  indebted  to  one 
gentleman  for  the  means  at  its  disposal  to  furnish  l  encouragement ' 
in  this  very  practical  form  ;  bat  the  Bell  and  Hills  Library  and 
Research  Fund  will  in  a  few  years  be  exhausted,  and  it  rests  with 
the  pharmacists  of  Great  Britain — principals  and  pupils — to  sustain 
what  has  been  so  generously  established  by  Mr.  Hills.  Onr  mem- 
bership roll  of  between  2000  and  3000  names,  includes  less  than  20 
per  cent,  of  those  engaged  in   pharmacy  in  this  country ;  it  may, 
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therefore,  be  reasonably  hoped  that  the  British  Pharmaceutical  Con- 
ference does  not  yet  include  all  those  who  feel  an  interest  in  its 
objects,  and  whose  interest  will,  ere  long,  assume  the  active  form 
of  application  for  membership.  An  increased  number  of  subscrip- 
tions might  enable  the  Conference  to  give  still  more  substantial  aid 
to  research. 

"  During  the  first  eleven  years  of  the  existence  of  the  Conference, 
its  annual  income  only  sufficed  for  its  annual  expenditure.  Last 
year  the  income  was  nearly  £240  in  excess  of  expenditure.  This 
year  income  is  again  in  excess  by  about  £225,  of  which  £35  has 
been  already  expended  in  grants  to  aid  research.  There  is  now, 
therefore,  a  total  balance  in  favour  of  the  Conference  of  about  £430, 
nearly  the  whole  of  which  is  temporarily  invested  in  Government 
securities,  until  the  Conference  shall  decide  on  its  disposal.  The 
Committee  fully  anticipate  an  excess  of  income  of  at  least  £200  or 
£225  in  the  year  just  commencing.  Of  this  excess,  a  portion,  how- 
ever, will  be  absorbed  by  the  addition  to  the  salary  of  the  editor, 
while  most  of  the  remainder  will  probably  be  appropriated  as  grants 
in  aid  of  research.  The  committee  expect,  therefore,  that  in  the 
coming  year,  the  whole  of  the  income  of  the  Conference  will  be 
devoted  to  the  leading  object  of  the  Conference,  namely  the  encou- 
ragement of  pharmaceutical  research.  The  major  part  will,  as  here- 
tofore, be  expended  in  the  printing  and  publishing  of  that  annual 
collection  of  all  European  and  American  researches,  termed  the  Year- 
Booh  of  Pharmacy — a  copy  of  which,  it  will  be  remembered,  is  pre- 
sented, post  free,  to  each  of  our  members  ;  a  not  inconsiderable  part 
will  be  expended  in  the  direct  payment  of  expenses  incurred  by 
some  of  our  members  in  carrying  on  costly  researches ;  while  a  third 
portion  will  defray  the  cost  of  necessary  printing,  postage,  etc.,  in 
connection  with  books  and  meetings. 

"At  a  meeting  of  your  Committee  held  last  evening,  forty-five 
candidates  for  membership  were  elected.  The  MS.  of  the  Year- 
Booh  for  1876  was  laid  on  the  table  by  the  editor,  Mr.  Louis  Siebold. 
About  two  months  will  be  occupied  in  passing  this  through  the 
press,  and  in  the  preparation  of  the  report  of  the  transactions  of  the 
Conference  at  the  forthcoming  meeting.  The  volume  will,  therefore, 
be  issuedas  usual,  in  December." 


Mr.  Gr.  F.  Schacht,  Treasurer,  read  the  financial  statements : — 


H    H 
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The  General  Fund. 

1875-76.  Dr. 

To  Cash  in  hand 

Sale  of  Year-Books  by  Secretary 
„  „  Publisher 

Advertisements  in  1874  vol.    . 
1875  vol.  . 
Subscriptions  from  Members  . 
Dividend  on  £200  Consols  (Jan.) 
Cash  for  Bell  and  Hills  Fund  for  Grants 


£  f. 

d. 

239  1 

•2 

20  3 

6 

20  5 

0 

43  0 

6 

134  16 

5 

826  18 

4 

2  19 

6 

30  0 

0 

£1,317    4    6 


£      s.   d. 


673     5  10 


1875-76.  Cr. 

By  Expenses  connected  with  Year-Book  : — 

Butler  &  Tanner,  for  printing,  band- 
ing, and  binding 

Editor's  Salary        .... 

Messrs.      Churchill — commission     on 
advertisements 

Messrs.    Churchill — advertising    Year- 
Book  

Delivery  to  Members 

Foreign  Journals  (Nutt) 

,,  General  Printing: — 

Butler  &  Tanner 

Stevens  &  Bichardson   . 

Parkins  &  Gotto 

Arrowsmith  (Bristol) 

30    2 

,,  Directing  Circulars  and  Envelopes      ....  5  13 

,,  Assistant  Secretary's  Salary  and  Expenses  at  Bristol   .        45    0 

„  Postage  of  10,000  Letters 42  14 

,,  Sundries,  including  Expenses  of  the  Meeting  at 

Bristol,  etc 24  13 

,,  Grants  in  Aid  of  Besearch 65    0 

,,  Purchase  of  £200  3%  Consols,  at  94|.  Commission, 

5/- ;  Power  of  Attorney,  5/- 189     0 

„  Balance  in  hand,  July  1st,  1876 241  16 


£452  2 

0 

100  0 

0 

44  9 

3 

2  2 

0 

71  12 

7 

3  0 

0 

19  17 

2 

3  1 

8 

4  4 

4 

2  19 

0 

£1,317     4    6 


Examined  and  found  correct, 

J.  Pitman,         •* 

J.  MlcMlLLAN,    > 


Auditors. 


Mr.  N.  Smith  (Cheltenham)  said  he  had  much  pleasure  in  moving 
the  adoption  of  the  report  of  the  Executive  Committee  and  the 
report  of  the  Treasurer. 
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Mr.  Rimmixgton    (Bradford)    seconded   the   motion,  which   was 
adopted. 

The  Bell  and  Hills  Fund. 
Mr.  Schacht  read  the  report  of  the  Bell  and  Hills  Fund  : — 

The  Bell  and  Hills  Library  and  Research  Fund. 

Dr.  £    s.    d. 

To  Cash  in  hand 39     0    4 

,,  Dividends  on   Russian   Bonds,  September,  1875,  and 

March,  1876 7     7     9 


Cr. 
By  Grant  of  Books  to  Glasgow 
„  Grants  in  Aid  of  Research  . 
„  Balance        .... 


Examined  and  found  correct, 

J.  Pitman, 
J.  MacMillan, 


£46     8 

1 

£    s. 

d. 

10  10 

0 

30    0 

0 

5  18 

1 

£46    8 

1 

>  Auditors. 


'Mr.  Bexger  then  read  the  following  letter  having  reference  to 
this  Fund  :— 

"  Dear  Dr.  Attfield, — 

"  In  1872  the  Executive  Committee  of  the  British  Pharma- 
ceutical Conference,  with  my  entire  concurrence,  devoted  part  of 
the  money  I  then  gave  (£200)  to  purposes  of  reseach  as  well  as  to 
the  continuance  of  the  Library  Fund  I  started  in  1869. 

"  During  the  last  three  years,  however,  I  notice  that  the  Confe- 
rence income  has  considerably  exceeded  expenditure,  and  that  al- 
though grants  in  aid  of  research  have  been  freely  made  from  the 
Conference  Fund  as  well  as  from  the  Bell  and  Hills  Fund,  the  Con- 
ference is  still  growing  richer. 

"  Under  these  circumstances  I  venture  to  propose  that  grants  in 
aid  of  research  be  drawn  from  the  income  of  the  Conference  alone, 
and  that  the  £150  of  the  Bell  and  Hills  Fund  still  in  hand,  together 
with  another  £50  Russian  Bond  which  I  will  present  to  the  Confe- 
rence, be  permanently  retained  as  the  source  of  an  annual  income  of 
£10,  which  £10  be,  as  heretofore,  devoted  to  the  purchase  of  books 
for  presentation  to  the  library  of  the  pharmaceutical  association  of 
the  city  or  town  in  which  the  Conference  meets  from  time  to  time. 
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"  If  the  Committee  will  adopt  the  suggestion  and  offer  I  now 
make,  and  thns  convert  the  Bell  and  Hills  Fand  from  a  temporary 
to  a  permanent  institution,  I  will  purchase  and  send  the  £50  Russian 
Bond  as  soon  as  possible. 

"  With  best  success  to  the  Conference, 

"  I  remain,  yours  sincerely, 
"  Professor  Attfield,  "  T.  H.  Hills." 

Hon.  Gen.  Sec." 


Professor  Attfield  said  :  This  letter  almost  explains  itself,  but  I 
may  state  for  the  information  of  some  of  the  members  present  the 
history  of  this  Bell  and  Hills  Fand.     At  Exeter,  in  1869,  Mr.  Hills 
presented  the  Conference  with  £50,  suggesting  that  annually  £10 
should  be  expended  in  purchasing  books  to  present  to  the  library  of 
the  pharmaceutical  association    of  the  town  visited  by  the  Confe- 
rence; if  there  was  no  library,  then  the  books  should  be  presented  with 
the  view  of  starting  a  library.     In  1872,  when  the  fand  was  getting 
low,  Mr.  Hills  presented  £200  to  the  Conference,  telling  the  Com- 
mittee he  should  be  satisfied  if  it   did  what  it  pleased  with  that 
amount.      The  Committee  accepted  this  money  and  continued  the 
practice  of  giving  £10  worth  of  books  annually  to  the  town  visited ; 
but  in  addition,  a  proportion  of  the  sum  was  set  apart  to  aid  gentle- 
men who  were  engaged  in  costly  researches.     That  practice  has  been 
continued  now  for  three  years.     Now,  although  the  Conference  was 
perfectly  in  order  in  accepting  Mr.  Hills'  aid  for  research,  I  should 
say  so  long  as   it  had  no  funds   of  its  own  to  perform  this  most 
obvious  duty,  it  seems  to  me,  as  Secretary,  it  was  perhaps  scarcely 
in  order  when  once  the  Conference  began  to  get  rich.     I  represented 
this  view  of  the  matter  to  Mr.  Hills.       He  agreed,  and  at  once  set 
himself  to  solve  this  problem — how  to  make  the  Conference  do  what 
his  fund  had  done  before,  and  that  his  fund  should  do  no  less.     He 
solved  that  problem  in  the  very  generous  and  ingenious  way  which 
you  have  heard  described  in  this  letter.     He  converts  what  was  a 
diminishing  fund  into  a  permanent  fund,  by  adding  positively  to  his 
previous  gifts ;  the  interest  of  that  permanent  fund  thus  enabling 
the  Conference  to  do  what  he    always    desired   it  should  do — to 
present  £10  worth  of  books  annually  to  the  library  of  the  town 
visited.     As  for  aid  to  research,  it  will  be  for  the  Conference,  with 
its  surplus  income,  to  continue  the  practice  of  making  grants  so 
usefully  initiated  by  Mr.  Hills. 
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Address    of   the    President    to    the   Members   of   the   British 
Pharmaceutical  Conference. 

The  President  then  delivered  the  following  address  : — 
Gentlemen, — In  accordance  with  the  usual  practice  on  these  occa- 
sions, I  purpose  bringing  under  your  notice,  as  an  introduction  to  the 
business  we  are  about  to  enter  upon,  some  of  the  evidences  of  phar- 
maceutical progress  which  events  of  recent  occurrence  afford,  and 
some  of  the  questions  which  appear  to  have  special  claims  upon  our 
attention.     It  is  to  me  a  source  of  much  gratification  to  find  myself 
surrounded  and  supported  by  the  members  of  an  association  in  which 
there  are  so  many  able  and  earnest  workers  seeking  the  attainment 
of  an  object  which  is  worthy  of  our  highest  ambition.     We  meet 
here  as  pharmacists  anxious  to  promote  the  improvement  of  the  art 
of  pharmacy.     All  whom  I  have  the  honour  of  addressing  are  inter- 
ested in  the  cultivation  of  this  art,  and  desire  by  every  available 
means  to  increase  its  usefulness  and  elevate  it  as  an  essential  depart- 
ment of  the  practice  of  medicine.       It  would  be  difficult  to  select  a 
more  worthy  object  than  that  we  have  before  us,  or  one  which  more 
largely  partakes  of  a  benign  and  philanthropic  character,  affecting 
as  it  does  the  well-being  not  only  of  man,  but  also  of  those  sentient 
beings  which,  while  they  are  made  subservient  to  the  wants  and 
contribute  to  the  happiness  of  man,  are  entitled  to  his  sympathy, 
care,  and  protection.     The  power  of  alleviating  the  sufferings  of 
disease  by  the  use  of  material  remedies  places  the  art  of  medicine  in 
the  highest  rank  among  human  occupations,  and  gives  to  the  physi- 
cian a  claim  to  respect  and  gratitude  which  has  ever  been  freely  con- 
ceded by  every  class  of  every  people  throughout  the  world.     It  is 
our  privilege  to  be  humble  ministers  in  the  work  of  healing  the  sick. 
We  do  not  pretend  to  that  high  qualification  which  enables  the 
physician  to  search  out  and  determine  the  nature,  the  seat,  and  the 
cause  of  disease  ;  nor  do  we  profess  to  be  able  to  indicate  what  are 
the  agents  best  suited  for  the  relief  of  those  who   suffer  from  its 
effects.       Diagnosis  and  therapeutics  are  among  the  highest  attain- 
ments in  medical  knowledge,  and  require  for  their  successful  exer- 
cise and  application  an  intimate  acquaintance  with  the  mechanism, 
the  physiology  and  pathology  of  the  animal  body.      We  make  no 
pretensions  to  such  knowledge ;  but  we  have  a  province  and  sphere 
of  action  which  is  specially  ours,  and  the  fulfilment  of  its  require- 
ments is  as  essential  to  the  successful  practice  of  medicine  as  is  the 
exercise  of  what  we  may  concede  to  be,  as  compared  with  ours,  the 
higher  mental  qualifications  of  the  skilled  physician.     It  belongs  to 
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our  province  to  produce,  to  collect  and  prepare  for  administration, 
and  supply  to  the  public,  the  various  remedies  which  medical  men 
prescribe.  These  are  the  legitimate  duties  of  the  pharmacist,  and 
when  performed  as  they  should  be,  by  those  who  possess  the  requi- 
site qualifications  for  them,  they  involve  the  application  of  much 
scientific  knowledge,  and  of  cultivated  faculties  both  of  body  and 
mind. 

But  while  pharmacy  is  designed  thus  to  occupy  a  position  of  great 
mportance  and  usefulness  in  relation  to  the  practice  of  medicine, 
the  highest  fulfilment  of  its  mission  involves  a  certain  amount  of 
submission  to,  and  dependence  upon,  those  who  constitute  the  medi- 
cal profession.  The  physician  and  the  pharmacist  are  indeed  each 
dependent  one  on  the  other ;  for  while  the  physician  relies  upon  the 
compounder  of  medicines  for  the  exercise  of  the  knowledge  and 
skill  required  for  producing  the  remedies  which  medical  experience 
approves,  the  pharmacist  must  be  guided  by  those  who  possess  that 
experience,  in  directing  his  efforts  to  the  attainment  of  required 
results.  The  exercise  of  too  much  independence  on  either  side  would 
be  fraught  with  evil,  and  could  not  fail  to  retard  the  progress  of  im- 
provement which  so  prominently  characterizes  the  state  of  medical 
practice  in  the  present  day. 

Fortunately  the  most  friendly  relations  exist  between  the  medical 
profession  and  the  body  which  this  Conference  represents.  We  are 
anxious  to  fulfil  our  mission,  and  they  are  willing  and  ready  to 
afford  encouragement  and  aid,  not  only  by  the  expression  of  approval 
when  such  is  merited,  but  by  active  co-operation  in  furthering  the 
objects  in  which  we  are  mutually  most  interested. 

That  there  should  be,  or  appear  to  be,  to  some  extent,  a  clashing 
of  interests  at  or  near  to  the  border  line  which  separates  the  respec- 
tive domains  of  the  prescriber  and  dispenser  of  medicines,  is  in- 
evitable so  long  as  the  requirements  of  the  public  and  the  regulations 
relating  to  medical  practice  remain  as  they  are.  The  pharmacist 
occupies  a  position  in  which  there  cannot  fail  to  be  frequently  occur- 
ring conflicts  between  the  temptation  to  prescribe  and  the  restraint 
which  sound  judgment  would  impose  on  the  exercise  of  a  function 
for  which  he  is  at  least  but  imperfectly  qualified.  It  is  often  difficult 
to  define  the  limit  at  which  the  dealer  in  drugs  and  medicines 
should  cease  to  advise  those  who  purchase  and  intend  to  use  such 
articles  without  consulting  a  qualified  medical  man.  If  every  indi- 
vidual were  so  circumstanced  as  to  be  able  to  place  his  health  under 
the  constant  supervision  and  care  of  a  skilled  physician  who  was 
ready  to  attend  to  all  his  ailments,  and  able  to  interpret  and  treat 
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them  correctly,  he  might,  no  doubt,  by  adopting  such  a  course,  con- 
tribute to  his  comfort,  and  perhaps  to  his  longevity.  But  this  would 
involve  a  concurrence  of  circumstances  that  falls  to  the  lot  of  com- 
paratively few,  and  even  among  those  who  might  command  the  con- 
ditions there  are  not  many  who  think  it  worth  while  to  do  so.  Men 
are  prone  to  think  that  they  are  sufficiently  able  to  gauge  the  extent 
and  purport  of  slight  and  often  occurring  sensations,  which  although 
unpleasant  are  not  considered  to  imply  anything  more  than  a  mere 
passing  disturbance  of  the  functions  of  some  of  the  organs,  which 
may  be  easily  restored  to  their  natural  state  by  resorting  to  the  use 
of  simple  popular  remedies.  It  is  so  among  those  who  can  afford  to 
pay  for  skilled  advice  in  trivial  cases  ;  but  how  much  more  so  among 
the  far  more  numerous  class  who  study  economy  from  necessity,  and 
seek  the  cheapest  method  of  attaining  their  object.  The  family 
medicine  chest  is  an  essential  department  of  every  household,  al- 
though it  may  consist  only  of  a  glass  of  cold  water  to  be  taken  at 
bedtime.  That  mistakes  are  sometimes  committed  in  this  system 
of  home  treatment  is  certain,  but  the  amount  of  evil  resulting  from 
it  is  probably  small  as  compared  with  the  benefits,  real  or  imaginary, 
and  the  satisfaction  arising  from  a  sense  of  independence,  with  a 
judicious  exercise  of  knowledge  founded  on  such  experiences  as  most 
intelligent  individuals  have  the  means  of  acquiring,  may  and  gener- 
ally do  produce.  The  extent  to  which  medicines  are  thus  adminis- 
tered, may  be  inferred  from  the  fact  that  of  the  14,000  chemists  and 
druggists  in  Great  Britain,  the  greater  part  have  but  little  to  do  with 
the  dispensing  of  physicians'  prescriptions,  while  all  are  engaged, 
and  most  are  principally  engaged,  in  supplying  medicines  to  be  used 
by  the  public  on  unprofessional  responsibility.  If  individuals  and 
the  heads  of  families  are  justified  in  thus  treating  slight  ailments  by 
the  use  of  remedies  which  they  have  seen  used  in  the  same  way  by 
others  similarly  circumstanced,  it  would  be  unreasonable  to  object 
to  their  extending  or  improving  their  knowledge  of  the  use  of  such 
remedies  by  information  obtained  from  those  who,  being  engaged  in 
the  preparation  and  sale  of  medicines,  are  supposed  to  have  a  general 
acquaintance  with  their  properties  and  uses.  I  hope  and  believe 
there  are  *not  many  among  the  class  of  men  thus  appealed  to  who 
travel  beyond  the  bounds  required  for  the  safety  and  at  the  same  time 
the  convenience  of  the  public,  under  the  circumstances  prevailing  in 
different  localities ;  but  it  is  essential  that  there  should  be  some  con- 
trol exercised  over  the  assumption  of  a  duty  which  so  obviously 
affects  the  interests  of  the  public  as  does  that  of  the  treatment  of 
diseases.     There  must  be  a  limit  to  the  extent  to  which  unqualified 
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pretenders  may  be  allowed  to  claim  the  confidence  and  impose  upon 
the  credulity  of  those  whose  sufferings  often  make  them  easy  victims 
to  imposition.  And  then  comes  the  question,  Where  shall  we  draw 
the  line  and  say,  "  Thus  far,  but  no  farther?" 

With  reference  to  this  question,  I  would  venture  to  suggest  that 
the  responsibility  of  the  pharmacist  in  prescribing  for  those  who 
apply  to  him  in  cases  of  sickness  is  far  greater  than  that  of  an  in- 
dividual unconnected  with  any  department  of  medicine  who  may 
prescribe  either  for  himself  or  for  others.  The  pharmacist  is  sup- 
posed to  possess — and,  indeed,  he  ought  to  possess — a  certain  amount 
and  kind  of  medical  knowledge — that  is,  a  knowledge  of  medicines 
and  their  properties  ;  but  beyond  this,  the  public,  judging  perhaps 
from  the  insignia  by  which  he  is  surrounded  and  the  atmosphere  he 
lives  in,  often  credit  him  with  other  knowledge  than  that  which  he 
can  justly  lay  claim  to.  Founded,  it  may  be,  on  credit  thus  acquired, 
they  place  confidence  in  his  power  to  advise,  not  only  with  regard  to 
the  properties  and  doses  of  medicines,  but  also  in  the  treatment  of 
diseases,  with  regard  to  which  he  possesses  no  real  qualification. 
In  this  direction,  from  simple  questions  and  trivial  cases,  he  may  be 
led  on  step  by  step  ;  and  unless  he  has  strength  of  mind  and  firm- 
ness enough  to  resist  the  temptation  which  a  desire  to  satisfy 
customers,  to  retain  and  not  to  discredit  or  weaken  the  favourable 
opinion  previously  formed  of  his  knowledge,  experience,  and  judg- 
ment, with  other  considerations  natural  to  a  man  of  business,  he 
may  be  drawn  almost  imperceptibly  into  a  habit  of  prescribing,  for 
which  no  sound  justification  can  be  advanced. 

It  has  been  urged  by  the  advocates  and  promoters  of  the  improved 
system  of  pharmaceutical  education  from  which  this  association  has 
sprung,  that  as  pharmacists  and  druggists  become  better  qualified 
for  their  legitimate  duties  they  will  be  less  disposed  to  engage  in 
those  for  which  they  have  no  real  qualification.  This  is  a  result 
that  would  be  naturally  looked  for ;  and  impartial  observers  of  the 
state  both  of  medical  and  pharmaceutical  practice,  and  the  changes 
they  have  undergone  during  the  last  thirty  or  forty  years,  will  readily 
admit  that  while  much  remains  yet  to  be  accomplished,  much  has 
been  done  towards  defining  the  limits  within  which  pharmacy  on 
the  one  hand  and  medical  practice  on  the  other  should  be  restricted, 
not  only  with  a  view  to  the  interests  of  practitioners  in  each  of  these 
departments,  but  with  the  broader  view  of  advancing  the  knowledge 
and  improving  the  practice  both  of  medicine  and  pharmacy. 

We  may  look  to  the  Pharmaceutical  Conference — which  seeks  to 
lead  its  members  into  habits  of  scientific  research — for  efficient  aid 
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in  raising  and  maintaining  a  nigh  standard  of  ethics  with  reference 
to  what  is  called  counter  practice.  Those  who  have  learnt  to  ap- 
preciate the  importance  in  scientific  pursuits  of  having  a  sufficient 
groundwork  on  which  to  base  their  theories  and  practice,  and  have 
acquired  the  habit  of  cautiously  and  logically  connecting  cause  and 
effect,  will  be  naturally  disinclined  to  speculate  in  the  empirical 
treatment  of  diseases  of  which  they  have  no  thorough  fundamental 
knowledge. 

Materia  medica  and  pharmacy  are  our  legitimate  subjects,  and 
they  offer  ample  scope  for  study,  research,  and  application.  Dili- 
gent search  has  already  been  made  among  natural  objects  for  those 
which  possess  therapeutical  properties,  but  can  it  be  said  that  the 
resources  of  nature  have  been  exhausted,  and  that  there  are  no 
other  drugs  to  be  found  than  those  we  have,  which  may  either  be 
used  in  their  natural  state,  or  from  which  valuable  medicinal  agents 
may  be  extracted  ?  It  is  true  that  the  past  year  has  not  been  pro- 
lific of  new  medicines  of  any  importance,  but  we  have  jaborandi 
among  those  of  recent  introduction,  and  we  have  yet  to  learn  some- 
thing of  this  drug  and  its  active  principle. 

It  is  chiefly  from  the  vegetable  kingdom  that  our  most  valuable 
drugs  are  derived,  some  of  which  by  simple  processes  of  pharmacy 
afford  to  the  physician  the  means  of  modifying  in  a  variety  of  ways 
the  condition  and  the  action  of  animal  organisms,  while  others  afford 
scope  for  the  exercise  of  chemical  knowledge  and  skill  in  extracting 
their  more  active  constituents.  Intimately  associated  with,  and 
closely  allied  to,  many  of  the  drugs  of  vegetable  origin  are  some  of 
the  substances  used  as  food ;  indeed  it  would  not  be  easy  to  draw  a 
line  that  should  indicate  sharply  the  distinction  between  alimentary 
and  medicinal  substances.  Medical  knowledge  may  be,  and  to  some 
extent  is,  brought  to  bear  upon  the  selection  and  preparation  both  of 
alimentary  and  medicinal  substances,  but  it  is  especially  required  in 
regard  to  the  latter.  If  we  broadly  represent  as  articles  of  food  those 
which  are  intended  to  support  vital  action,  to  afford  the  means  of 
development,  and  to  reproduce  what  is  daily  passing  and  wearing 
away  in  our  bodies ;  and  as  medicines  those  which  affect  the  organs 
and  their  functions  when  in  an  abnormal  state,  or  which  alter  their 
normal  condition,  it  will  be  readily  admitted  that  our  sensations 
more  clearly  and  safely  indicate  and  assist  us  in  selecting  the  former 
than  the  latter.  Articles  of  food  must  comprise  the  constituents  of 
every  part  of  the  body,  and  if  there  be  a  pressing  want  of  any 
particular  constituent  beyond  the  daily  supply,  nature  soon  indicates 
the  want  by  a  craving  desire  for  that  which  is  deficient.     The  same 
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kind  of  natural  selection  applies  to  a  certain  extent,  no  donbt,  to 
medicinal  agents,  but  the  same  liberty  of  choice  in  meeting  the 
wants  as  they  arise  cannot  be  safely  admitted  here  as  in  the  case  of 
food.  With  agents  of  so  much  power  as  these  often  possess  it 
cannot  be  left  to  the  unaided  judgment  of  those  who  have  no 
medical  or  pharmaceutical  knowledge  to  undertake  their  selection, 
preparation,  and  use.  Special  education  is  required  for  the  safe 
and  successful  performance  of  these  duties.  Until  scientific  and 
practical  knowledge  in  botany,  materia  medica,  and  chemistry,  was 
recognized  as  the  groundwork  on  which  alone  pharmaceutical  quali- 
fications and  reputations  could  be  based,  some  of  the  most  im- 
portant duties  relating  to  pharmacy  were  necessarily  performed  by 
medical  men  who  possessed  those  qualifications.  Medical  botany, 
materia  medica,  and  pharmaceutical  chemistry  have  had  no  repre- 
sentatives among  the  class  of  pure  pharmacists  in  this  country  until 
recently.  Happily,  the  time  has  arrived  when  we  may  look,  and 
already  we  have  not  looked  in  vain,  for  worthy  disciples  and 
followers  of  Lindley,  Pereira,  Christison,  Anthony  Todd  Thomson, 
and  Fownes,  among  those  who  have  been  trained  and  educated  as 
pharmacists,  and  who  are  satisfied  to  devote  themselves  to  the  culti- 
vation and  extension  of  pharmaceutical  knowledge.  With  such 
subjects  as  those  I  have  named  offering  the  reward  of  credit  and 
renown  to  successful  cultivators  and  explorers,  no  one  need  say  that 
pharmacy  is  barren  of  profitable  work,  even  of  a  high  intellectual 
character,  for  those  who  are  able  and  willing  to  work.  We  have 
only  to  look  at  what  has  been  done  and  is  now  doing  with  reference 
to  cinchona  bark,  ipecacuanha,  and  opium,  to  be  satisfied  that  much 
yet  remains  to  be  done  in  those  departments,  and  much  of  a  similar 
description  to  be  undertaken  in  connection  with  the  cultivation  of 
jalap,  scammony,  rhubarb,  and  other  drugs,  of  which  the  supplies 
are  imperfect  and  uncertain.  We  are  no  longer  dependent  on  the 
precarious  supplies  of  cinchona  bark  from  the  forests  of  South 
America,  and  may  probably  look  forward  to  the  time  when  our 
possessions  in  India  will  yield  us  all  and  more  than  all  the  bark  we 
require.  Hitherto  we  have  been  dependent  on  China  for  the  produc- 
tion of  our  medicinal  rhubarb,  although  it  is  grown  in  this  country, 
and  some  samples  of  English  rhubarb  are  hardly  distinguishable 
from  Chinese.  May  we  not  look  forward  to  the  improvement  of 
English-grown  rhubarb  by  cultivation  or  change  of  species,  so  that 
we  may  be  independent  of  foreign  importation  and  unaffected  by 
changes  such  as  that  caused  by  the  breaking  up  of  the  Russian 
monopoly  in  the  trade  ? 
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It  is  often  a  subject  of  complaint  by  those  who  are  interested  in 
the  use  of  good  drugs,  and  sometimes  it  is  urged  as  an  excuse  for 
dealing  in  such  as  are  of  inferior  quality,  that  many  of  these 
articles  are  collected  and  prepared  for  sale  by  the  native  inhabitants 
of  countries  remote  from  advanced  civilization,  where  much  control 
cannot  be  exercised  by  merchants,  who  are  therefore  obliged  to  take 
what  they  can  get.  But  admitting  the  force  of  this  excuse  as 
applied  to  some  cases,  it  ought  not  to  prevent  our  doing  what  is 
possible  towards  securing  a  supply  of  good  drugs.  We  have  seen 
what  can  be  done  by  the  combined  influence  of  a  body  of  pharma- 
cists in  that  direction  in  the  case  of  senna.  About  thirty  years  ago 
all  the  Alexandrian  senna  was  mixed  with  a  large  proportion,  often 
a  fifth  of  its  weight,  of  argel  leaves,  but  a  vigorous  protest  judi- 
ciously advanced  by  pharmacists  in  the  early  days  of  the  Pharma- 
ceutical Society,  and  supported  by  the  wholesale  dealers  and  mer- 
chants, induced  those  engaged  in  collecting  the  drug  to  supply  it  in 
a  pure  or  less  adulterated  state.  Improvement  of  a  similar  descrip- 
tion has  also  been  brought  about  in  a  similar  way  in  the  quality  of 
much  of  the  scammony  and  some  of  the  varieties  of  opium,  as  well 
as  of  less  important  drugs,  which  are  brought  from  distant  countries. 

But  not  only  may  the  expression  of  opinion  be  thus  brought  to 
bear  upon  the  improvement  of  our  drug  supplies,  there  is  scope  for 
the  profitable  application  of  chemical  and  pharmaceutical  know- 
ledge, both  at  home  and  abroad,  in  practically  producing  drugs  and 
medicines.  The  Conference  may  take  credit  for  having  supplied  in 
the  person  of  one  of  its  late  officers  a  successful  investigator  and 
operator  who  is  carrying  out  the  objects  of  the  Government  by  the 
production  of  cinchona  alkaloids,  in  a  partially  purified  state,  from 
the  acclimatized  bark  trees  of  India.  The  mixed  alkaloids  so 
obtained  would  hardly  be  received  with  favour  in  this  country,  and 
they  are  not,  I  believe,  intended  for  exportation,  but  for  use  among 
the  inhabitants  of  India,  where  they  will  supply  an  important  want 
at  a  low  price,  and  at  the  same  time  afford  the  means  of  fully  test- 
ing the  efficacy  of  the  mixed  as  compared  with  the  isolated  alka- 
loids and  their  salts.  There  are  other  cases  in  which  the  question 
occurs  as  to  whether  the  active  constituents  of  vegetable  substances, 
are  more  advantageously  used  in  the  state  in  which  they  naturally 
occur  or  in  an  isolated  and  purified  condition.  The  discovery  and 
introduction  of  morphia  has  not  superseded  the  use  of  opium  and  its 
preparations,  and  a  similar  remark  may  be  made  with  reference  to 
other  drugs  which  yield  definite  chemical  compounds  to  which  their 
efficacy  has  been  ascribed,  but  to  which  it  probably  is  not  wholly  due. 
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The  search  for  alkaloids  in  drugs  of  vegetable  origin  has  been 
actively  pursued  since  the  early  part  of  this  century,  and  has  re- 
sulted in  many  important  discoveries  by  which  the  names  of  Ser- 
tiirner,  Pelletier,  Caventou,  Robiquet,  and  others  have  acquired  wel 
merited  distinction.  This  search  is  still  no  less  active  than  ever. 
No  sooner  is  a  new  vegetable  drug  introduced  than  it  is  made  the 
subject  of  an  investigation  with  a  view  to  the  discovery  of  its 
active  constituents,  that  is,  of  such  as  can  be  isolated  as  definite 
chemical  compounds  with  marked  therapeutical  properties.  The 
inquiry  is  sometimes  attended  with  difficulty,  and  the  results  ob- 
tained are,  not  unfrequently,  of  doubtful  practical  value.  Take,  for 
instance,  the  case  of  ergot  of  rye.  There  has  been  a  long-standing 
inquiry  with  many  experiments  from  time  to  time  made,  for  the 
purpose  of  ascertaining  what  is  the  active  therapeutical  constituent 
of  this  drug.  The  ergot  yields  to  ether  about  thirty  per  cent,  of  a 
fatty  substance,  partly  consisting  of  fixed  oil,  partly  of  volatile 
fatty  acids,  and  partly  of  resinous  matter.  This  ethereal  extract 
was  considered  by  Dr.  Wright  to  be  the  efficacious  part  of  the  ergot, 
but  Neidhardt  ascribed  the  efficacy  it  possessed  to  the  resin,  while 
others  have  represented  that  the  fatty  matter  not  only  is  devoid  of 
haemostatic  properties  but  possess  others  which  are  poisonous.  From 
the  part  of  the  ergot  insoluble  in  ether  but  soluble  in  alcohol, 
Wiggers  extracted  his  ergotine,  which  Ludwig  represents  as  modi- 
fied albumin,  insoluble  in  water,  but  soluble  in  alcohol  and  in 
caustic  alkalies.  Bonjean  again  denied  the  medicinal  efficacy  of 
Wiggers'  ergotine,  and  claimed  that  property  and  the  name  for  an 
extract  made  by  percolation  with  cold  water,  and  evaporation  to 
the  solid  state  after  removal  of  albumin  by  heat  and  precipitation 
of  other  inert  matter  by  means  of  alcohol.  Subsequently  Wenzell 
obtained  two  alkaloids  which  he  has  named  ecboline  and  ergotine, 
both  of  which  are  described  as  soluble  in  water,  with  an  alkaline 
reaction,  and  bitter  taste.  More  recently  still  Tanret,  in  a  paper 
read  before  the  Academy  of  Sciences  of  Paris,  claims  to  have  dis- 
covered another  alkaloid  in  ergot,  which  for  distinction  he  has 
named  ergotinine.  It  exists  only  in  very  small  quantity,  is  strongly 
alkaline  in  its  reaction,  and  capable  of  neutralizing  acids.  The 
presence  of  methylamine  at  one  stage  of  the  process  by  which  this 
alkaloid  is  obtained,  and  the  further  development  of  the  same  amine 
by  the  action  of  potash  on  the  ergotinine  are  suggestive  facts  which 
will  no  doubt  lead  to  further  investigation.  Lastly,  we  have  the 
announcement,  by  Dragendroff,  that  the  active  principle  of  ergot  is 
not  an  alkaloid  but  an  acid,  which  he  names  sclerotic  acid,  and 
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■which  is  present  in  ergot  to  the  extent  of  two  or  three  per  cent, 
of  its  weight.  Now,  in  the  face  of  these  various,  and  to  some 
extent  discrepant  results  of  the  attempts  made  to  discover  and  isolate 
the  active  principle  of  ergot,  we  may  be  satisfied  for  the  present  to 
rely  on  the  use  of  less  definite  preparations,  such  as  the  powder, 
decoction,  or  liquid  extract. 

Some  difficulties  have  been  experienced  in  obtaining  in  a  state  of 
purity  the  active  principles  of  ipecacuanha  and  foxglove,  but  im- 
portant improvements  have  been  recently  made  in  the  processes  for 
the  preparation  of  both  these  bodies.     For  practical  use  emetine  is 
perhaps  hardly  required,  but  if  it  should  be,  the  process  of  Glenard 
seems  to  leave  nothing  to  be  desired.     He  obtains  hydrochlorate  of 
emetine  in  colourless  crystalline  nodules,  from  which  pure  emetine 
may  be  separated  by  an  alkali.     With  regard  to  di gitalin,  the  dis- 
covery of  a  good  practical  process  yielding  the  active  principle  of 
digitalis  in  a  pure,  crystalline,  definite  and  stable  condition  has  long 
been  an  important  desideratum  in  medicine.     The  various  processes 
that  have  been  recommended  have  yielded  under  the  same  name 
products  that  have  differed  in  composition  and  properties,  and  none 
of  which  have  been  of  such  a  definite  nature  as  to  ensure  in  different 
samples  perfect  uniformity  of  effects.     The  digitalin  of  the  British 
Pharmacopoeia  is  obtained  by  a  process  for  which  we  are  indebted 
to  Homolle,  but  it  cannot  be  looked  upon  as  the  pure  active  principle 
of  the  foxglove,  and  in  an  article  of  so  much  potency,  the  fact  of  its 
being  amorphous  leaves  some  doubt  with  reference  to  any  sample  of 
it  as  to  the  amount  of  care  and  skill  that  have  been  exercised  in  its 
preparation.     Some  years  ago  Nativelle  succeeded  in  getting  digita- 
lin in  a  crystalline  state  for  which,  in  1872,  the  Orfila  prize  of  6000 
francs  was  awarded ;  but  the  process  by  which,  the  product  was 
then   obtained  was    considered  troublesome  and   difficult.      More 
recently  the  process  has  been  simplified,  and  we  may  shortly  look 
for  the  substitution  of  pure  crystalline  digitalin  for  the  less  definite 
preparation  now  ordered  in  the  Pharmacopoeia. 

No  doubt,  I  believe,  is  entertained  that  digitalin  possesses  all  the 
valuable  medicinal  properties  of  the  plant  from  which  it  is  extracted. 
It  is  strictly,  therefore,  the  active  principle  of  the  foxglove,  but  it 
cannot  be  classed  among  the  alkaloids,  because  in  common  with 
picrotoxin  it  lacks  that  essential  constituent  of  an  alkaloid,  nitrogen. 
We  thus  have  two  powerful  organic  poisons,  digitalin  and  picro- 
toxin, forming  remarkable  exceptions  to  what  would  otherwise 
appear  to  be  an  almost  universal  law,  that  the  element  nitrogen, 
which  in  its  isolated  state  is  the  most  harmless  of  all  the  elements 


478  BRITISH    PHARMACEUTICAL    CONFERENCE. 

and  apparently  incapable  of  mischief,  is  nevertheless,  when  in  com- 
bination, the  fomenter  of  evil  and  a  constant  element  of  things  vile 
and  poisonous.  There  are  problems  to  be  solved  with  reference  to 
nitrogen  which  have  hitherto  baffled  the  efforts  made  for  their  solution 
by  our  most  able  chemists.  We  live  at  the  bottom  of  an  immense 
ocean  four-fifths  of  which  consists  of  this  tame  and  toothless  nitro- 
gen which  is  here  inert  and  indisposed  to  union,  but  when  united  it 
becomes  not  only  a  fertilizer  of  the  land  and  a  constituent  of  our 
nutritious  food,  but  also  the  fruitful  source  of  diseases  and  the  cause 
of  many  human  miseries.  We  have  boundless  supplies  of  it  ready 
to  our  hands,  but  we  cannot  turn  it  to  its  most  required  purpose  of 
yielding  ammonia,  with  which  we  might  greatly  increase  the  pro- 
duce of  the  earth  and  thus  feed  many  hungry  mouths.  We  cannot 
by  artificial  means  produce  the  alkaloids  containing  it  which  nature 
elaborates  in  the  recesses  of  vegetable  organs,  leaving  man  by  the 
exercise  of  his  chemical  and  other  knowledge  to  extract  and  isolate 
them,  and  to  discover  and  control  their  useful  applications  for  the 
relief  of  suffering  humanity. 

Morphia  was  the  alkaloid  first  discovered,  yet  even  now,  after  a 
lapse  of  sixty  years,  we  are  not  only  dependent  upon  nature  for  its 
elaboration,  but  avail  ourselves  of  her  further  aid  in  supplying  us 
by  a  process  of  natural  elimination  with  the  milky  juice  from  which 
alone  we  extract  the  alkaloid.  The  collection  of  the  opium  seems 
a  slow  and  labour-wasting  process,  in  which  at  last  we  probably  but 
imperfectly  exhaust  the  poppies  of  their  valuable  constituents  ;  and 
the  question  naturally  arises,  if  the  morphia  be  in  the  capsules  be- 
fore the  incisions  are  made,  why  do  we  not  resort  to  some  process 
for  its  extraction  more  direct  and  exhaustive  than  that  of  partial 
exudation,  more  mechanical  and  at  the  same  time  more  in  accord- 
ance with  modern  manufacturing  operations  ? 

We  are  indebted  to  Mr.  Groves,  my  predecessor  in  this  chair,  for 
some  interesting  experiments  made  many  years  ago  on  the  direct 
separation  of  alkaloids  from  poppy  capsules.  I  have  referred  on 
several  occasions  to  Mr.  Groves' paper  in  the  Pharmaceutical  Journal, 
and  have  always  risen  from  its  perusal  with  a  feeling  of  the  import- 
ance of  the  subject  and  of  the  desirableness  of  further  investigation 
with  reference  to  it.  I  must  add,  however,  that  experiments  which 
I  have  seen  conducted  on  a  large  scale  with  the  same  object  have 
not  afforded  encouraging  results. 

In  another  case,  under  somewhat  similar  circumstances,  the  direct 
method  of  extraction  from  the  vegetable  source  has  been  attended 
with  good  success.     Resin  of  scammony  is  now  produced  from  the 
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root  much  more  economically  than  it  can  be  indirectly  through  the 
process  of  natural  elimination. 

But  how  long  shall  it  be  said  that  man,  with  all  his  boasted 
knowledge,  which  has  enabled  him  to  outstrip  Nature  herself  in  the 
number  of  organic  compounds  he  can  make,  including  many  of  the 
natural  products  known  to  us,  has  nevertheless  proved  powerless  to 
produce  the  vegetable  alkaloids,  with  perhaps  a  single  exception  ? 
It  is  the  more  surprising  since  we  have  every  reason  to  believe  that 
we  have  the  right  clue  to  their  constitution  as  compound  ammonias, 
a  class  of  substances  that  has  been  largely  and  successfully  investi- 
gated by  Wurtz  and  Hoffmann,  who,  with  Fownes  and  others,  have 
produced  many  bodies  resembling  the  natural  alkaloids.  This  is  a 
field  of  investigation  that  may  be  looked  upon  as  the  future  El 
Dorado  of  pharmacy,  the  successful  exploration  of  which  may 
possibly  be  reserved  for  some  fortunate  member  of  this  Conference. 

Chemistry  has  hitherto  failed  to  unlock  the  secret  of  the  mode 
of  producing  by  artificial  means  the  vegetable  alkaloids,  but  she  has 
to  some  extent  made  amends  by  supplying  valuable  therapeutical 
agents,  some  of  which  are  efficient  substitutes  for  them.  There 
have  been  no  recent  additions  made  to  our  chemical  materia  medica, 
but  among  articles  of  modern  introduction,  hydrate  of  chloral,  with 
croton- chloral — or,  as  it  is  now  found  to  be,  butyl-chloral — nitrite 
of  amyl,  and  salicylic  acid,  occupy  prominent  positions. 

The  increased  attention  which  has  recently  been  given  to  the  use 
of  antiseptics  and  disinfectants  in  connection  with  surgical  opera- 
tions and  the  treatment  of  diseases  has  tended  to  bring  many  sub- 
stances belonging  to  those  classes  into  notice,  and  to  afford  occasion 
for  testing  their  respective  powers  when  applied  under  various  cir- 
cumstances. Several  additions  have  thus  been  made  to  the  substances 
used  for  those  purpose,  both  by  the  introduction  of  new  agents,  such 
as  salicylic  acid,  and  the  discovery  of  new  applications  of  those 
which  had  previously  been  used  for  other  purposes,  such  as  chromic 
and  boracic  acids  and  borax. 

In  the  discussions  which  have  taken  place  respecting  spontaneous 
generation,  and  the  germ  theory  of  the  propagation  of  diseases,  it 
has  been  shown  by  Tyndall  that  the  atmosphere  in  which  we  live 
swarms  with  minute  vital  organisms  and  other  floating  particle,  the 
presence  of  which  is  indicated  by  their  power  of  scattering  a  beam 
of  light,  and  that  these  bodies,  some  of  which  are  too  small  to  admit 
of  their  being  individually  examined  or  detected  with  the  most 
powerful  microscopes,  may,  nevertheless,  be  removed  from  the  air 
by  filtration  through  various  media,  such  as  cotton-wool — especially 
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if  this  be  moistened  with  glycerin.  The  investigations  of  Pasteur 
tend,  like  those  of  Tyndall  and  others,  to  show  that  in  air  and  other 
denser  forms  of  matter  freed  from  these  and  similar  vital  organisms, 
no  living  beings,  either  animal  or  vegetable,  can  be  developed  ; 
while,  on  the  other  hand,  if  the  vital  organisms  or  germs  be  present, 
together  with  the  elements  of  nutrition,  and  conditions  favourable 
to  life  and  its  development,  living  beings  speedily  appear,  the  pro- 
pagation and  growth  of  which  are  necessarily  attended  with  the 
destruction  of  other  forms  of  matter.  It  is  to  the  breaking  up  in 
this  way  of  one  kind  of  matter  to  provide  for  the  development  of 
other  forms  of  it  that  we  may  ascribe  most  of  the  changes  affecting 
the  health  and  well-being  of  man.  In  our  living  bodies  the  trans- 
formations caused  by  the  development  of  minute  and  unseen  forms 
of  life  produce  various  sorts  of  diseases,  while  in  dead  matter  similar 
transformations  cause  putrefactive  decomposition  attended  with  its 
repulsive  effects.  This  view  of  the  way  in  which  diseases  are  pro- 
pagated has  induced  Pasteur  to  express  the  opinion  that  it  may  be 
possible  to  exterminate  parasitic  diseases  from  the  earth,  and  it  has 
given  an  impetus  to  the  inquiry  after  the  most  efficient  disinfectants, 
antiseptics,  and  deodorizing  agents,  and  the  best  means  of  using 
them  for  the  desired  purposes.  The  subject  is  one  the  investigation 
of  which  pharmacists  may  engage  in  without  subjecting  themselves 
to  the  charge  of  poaching  in  other  men's  preserves.  The  inquiry 
belongs  to  the  departments  of  physics,  materia  medica,  and  che- 
mistry, as  well  as  to  that  of  pathology.  Appeal  is  frequently  made 
to  the  pharmacist  for  his  aid,  not  only  in  supplying  but  suggesting 
the  agents  that  may  be  most  relied  upon  for  preventing  the  out- 
break or  spread  of  disease,  and  for  destroying  offensive  effluvia.  It 
is  important  as  a  basis  on  which  alone  sound  judgment  can  be 
exercised  is  advising  or  acting  in  such  cases,  that  there  should  be  a 
clear  and  correct  apprehension  as  to  the  objects  to  be  sought  and 
the  means  of  attaining  them.  There  is  not  unfrequently  found  to 
be  a  confusion  of  ideas  with  reference  to  the  application  of  the  terms 
deodorizer,  antiseptic,  and  disinfectant.  A  closer  connection  is 
sometimes  thought  to  prevail  than  we  have  good  grounds  for  as- 
suming the  existence  of,  between  things  that  are  offensive  to  the 
senses,  and  those  which  are  injurious  to  health.  That  many  offen- 
sive gases  possess  deleterious  properties  when  inhaled  is  unquestion- 
able, but  it  would  not  be  safe  to  conclude  that  a  gas  is  injurious  to 
health  simply  because  it  is  not  agreeable  to  the  sense  of  smell.  The 
sensations  resulting  from  the  action  of  external  objects  on  our  senses 
depend  to  some  extent  on  habit  and  education,  as  forcibly  illustrated 
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by  the  practice  of  the  retired  tallow-melter  who  always  returned  to 
his  former  place  of  business  on  melting  days. 

But  misapprehension  is  liable  to  exist  not  only  with  reference  to 
the  efficacy  of  deodorizing  agents  in  relation  to  health,  but  also  with 
reference  to  the  peculiar  action  of  antiseptics  and  disinfectants. 
An  antiseptic  is  a  substance  that  prevents  or  retards  putrefaction, 
and  putrefaction  is  the  decomposition  of  animal  or  vegetable  bodies 
accompanied  with  the  evolution  of  offensive  gases.  The  putrefactive 
change  occurs  only  in  dead  matter,  and  requires  the  presence  of 
water,  heat,  and  a  ferment.  There  is  no  putrefaction  in  the  absence 
of  water,  nor  at  very  low  temperatures,  nor  in  the  absence  of  those 
minute  vital  organisms  to  which  I  have  referred,  and  which  con- 
stitute the  ferment  from  which  the  decomposition  originates.  At 
one  time  it  was  thought  that  complete  exclusion  of  air  and  oxygen 
from  moist  animal  or  vegetable  substances  was  essential  for  their 
preservation  from  putrefactive  decomposition,  but  that  theory  has 
been  exploded,  and  it  has  been  shown  that  although  oxygen  and 
atmospheric  air  may  conduce  to  other  changes,  yet  if  free  from  the 
germs  of  the  class  of  organisms  alluded  to,  they  do  not  favour  but 
rather  tend  to  retard  putrefaction. 

The  substances  used  as  antiseptics  act  either  directly  on  the  bodies 
in  which  putrefaction  is  occurring  or  might  occur,  forming  with 
them  combinations  that  are  not  susceptible  of  the  decomposing 
action  of  a  ferment,  or  they  act  indirectly  by  destroying  the  vitality 
or  otherwise  preventing  the  development  and  propagation  of  the 
organisms  of  which  the  ferment  is  composed.  In  this  respect 
antiseptics  are  distinguished  from  disinfectants  :  the  action  of  the 
latter  being  directed  only  towards  the  exciting  causes  and  offen- 
sive or  deleterious  products  of  a  class  of  changes  which  are  them- 
selves more  comprehensive  than  those  implied  by  the  term  putrefac- 
tion. 

Disinfectants  are  agents  possessing  the  property  and  employed 
for  the  purpose  of  destroying  the  contagia  of  infectious  diseases,  or 
depriving  them  of  their  specific  infective  power.  The  influence  of 
these  contagia  being  exerted  only  in  living  bodies,  the  products  of 
their  action  are  distinct  from  those  of  putrefactive  decomposition, 
and  they  are  not  necessarily  perceptible  to  the  senses.  With  a  wider 
signification  of  the  term,  disinfectants  may  be  said  to  act  on,  and 
render  harmless,  the  products  of  putrefactive  and  other  changes 
when  these  are  capable  of  injuring  health  or  inducing  disease. 
There  is  thus  a  marked  difference  between  the  objects  contemplated 
in  the  use  of  disinfectants  and  antiseptics,  but  the  agents  used  for 
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these  purposes  are  for  the  most  part  the  same,  and  differ  only  to  the 
extent  to  which  their  actions  are  required  to  be  adapted  in  one  case 
to  living  and  in  the  other  to  dead  matter.  Disinfection,  also,  may 
attend  and  result  from,  but  is  not  a  necessary  consequence  of,  deodo- 
rization  ;  for  not  only  may  there  be  infection  without  a  bad  smell, 
but  there  may  be  odours  that  are  not  agreeable,  and  yet  are  not  in- 
jurious to  health. 

Much  has  been  done  towards  denning  the  special  objects  to  be 
attained  by  the  use  of  these  three  classes  of  substances,  and  several 
new  and  efficacious  agents  suitable  for  such  uses,  have  been  added 
to  the  lists  of  those  previously  known  or  thus  employed,  but  there 
is  still  room  for  the  exercise  of  practical  knowledge  and  judgment, 
in  classifying,  adapting,  and  preparing,  these  various  agents,  with 
proper  instructions  for  their  use  in  cases  in  which  they  are  required. 
Errors  are  often  committed,  and  the  attainment  of  required  objects 
frustrated,  from  the  want  of  information  on  these  points.  Among 
the  mistakes  made  in  connection  with  the  use  of  deodorizing  and 
disinfecting  agents,  is  that  of  covering  one  smell  by  another,  that 
is  of  concealing  instead  of  destroying  the  source  of  evil.  It  may 
even  in  some  cases  be  au  error  to  destroy  a  bad  smell  by  an  agent 
that  is  not  capable  at  the  same  time  of  destroying  imperceptible 
miasms  which  accompany  it,  and  which  of  the  two  may  be  the  only 
real  source  of  danger  to  health.  In  the  use  of  disinfectants  there  is 
often  a  great  want  of  judgment  manifested  in  the  selection  of  those 
adequate  to  the  production  of  the  required  effect.  Who,  for  instance, 
with  thorough  knowledge  of  the  subject,  would  think  of  using 
Gondy's  fluid  for  purifying  a  cesspool,  or  Sir  William  Burnett's  dis- 
infecting solution  for  destroying  the  contagion  of  a  fever-stricken 
apartment.  There  is  ample  room  for  study  and  research  with  refer- 
ence to  subjects  such  as  these  ;  and  if  any  one  doubts  it  I  would 
commend  to  his  notice  the  experience  of  Faraday  many  years  ago  in 
connection  with  the  purification  of  the  infected  wards  of  the  Mill- 
bank  Penitentiary. 

The  use  of  disinfectants  and  antiseptics  lies  at  the  foundation  of 
the  treatment  of  some  of  the  most  inveterate  diseases  which  medical 
men  have  to  contend  against,  and  it  appertains  to  the  pharmacist  as 
well  as  the  physician  to  be  conversant  with  all  that  relates  to  the 
preparation,  the  mode  of  action,  and  the  use  of  these  important 
agents.  They  are  comprised  in  our  materia  medica  et  hygienica. 
Some  of  them  are  included  in  our  Pharmacopoeia,  but  others  are  not. 
As  pharmacists  it  devolves  upon  us  to  assist  in  the  study  and  selec- 
tion of  members  of  this  and  other  classes  of  articles  that  are   con- 
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tained,  or  may  be  thought  worthy  of  being  admitted  among  the 
officially  recognised  agents  employed  in  medicine. 

The  Pharmacopoeia  is  the  standard  of  orthodoxy,  with  reference 
to  medicines.     It  is  supposed  to  contain  all  the  most  valuable  thera- 
peutical agents,  and  many  of  those  required  for  hygienical  purposes 
in  connection  with  the  treatment  of  diseases  and  the  maintenance 
of  health.     These  agents  being  intended  for  the  use  of  medical  men 
the  success  of  whose  practice   depends  upon  the  production  of  the 
expected  results  of  their  administration,  those  who  prescribe  them 
and  who,  of  all  the  parties  concerned,  are  the  most  deeply  interested 
in  their  proper  selection  and  preparation,  are  held  to  be  the  first 
and  highest  authorities  in  determining  what  they  should  be  and  how 
they  should  be  defined.     Bat  prescribers  of  medicines  may  be,  and 
indeed  they  mostly  are,  inexperienced  in  the  commerce  of  drugs  and 
the  arts  by   which   manufactured   medicines   are   produced.     The 
knowledge  relating  to  these  departments  of  pharmacology  lies  within 
the  province  of  the  pharmacist,  and  a  large  amount  of  this  knowledge 
is  required  for  the  successful  production  of  a  pharmacopoeia.     That 
in  former  days  those  exclusively  engaged  in  the  practice  of  phar- 
macy were  not  ostensibly  employed  or  consulted  in  the  preparation 
of  our  national  Pharmacopoeias,  necessarily  resulted  from  the  then 
undeveloped  and  generally  unsatisfactory  state  of  pharmacy  as  an 
occupation  distinct  from  the  practice  of  medicine.     Since  pharmacy 
.with  a  scientific  basis,  and  the  Pharmaceutical   Society  which  has 
furnished  that  basis,  have  simultaneously  sprung  into  existence  and 
rapidly  grown  to  maturity  in  this  country,  the  claims  of  pharmacists 
to  be  consulted  by  those  to  whom  the  legislature  has  committed  the 
responsibility  of  preparing,  and  from  time  to   time  modifying,  our 
national  Pharmacopoeia,  have  been  practically  recognized    by  the 
appeals  which  have  been  made  directly  to  individuals,  and  generally 
through  the  Pharmaceutical  Society,  for  such  assistance  as  could  be 
obtained  in  that  way.     Much  of  the  value  of  the  British  Pharma- 
■  copoeia  may  be  ascribed  to  the  use  made  of  information  obtained 
from  these  sources,  which  has   so  far  enhanced  the  estimation  in 
which  the  work  is  held  by  members  of  the  medical  profession,  that 
even  now,  after  a  lapse   of  nearly  ten  years  and  the  sale  of  30,000 
copies,  very  little  disposition,  or  perhaps  I  should  rather  say  a  deci- 
ded indisposition,   s  manifested  to  have  any  alteration  made  in  its 
matter  or  form.     Hence  the  frequent  appearance  of  reprints  instead 
of  new  editions.     But  in  a  work  of  this  description,  additions  and 
alterations  must  be  sometimes  made  to  adapt  it  to  the  existing  state 
of  knowledge  and  of  medical  practice,  and  members  of  this  Confer- 
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ence  are  furnishing  matter  which  will  facilitate  the  preparation  of  a 
new  edition  of  the  Pharmacopoeia  when  such  is  called  for. 

If  I  might  venture  to  suggest  to  the  Conference  what  I  conceive 
would  be  a  valuable  application  of  some  of  the  scientific  energy 
and  the  funds  at  its  command,  it  would  be  to  appoint  one  or  two 
committees,  not  for  original  research,  but  for  the  practical  testing 
and  comparing  of  results  which  have  been  already  obtained  in  the 
investigation  of  subjects  relating  to  the  preparation  of  medicines. 
There  is  a  vast  amount  of  work  of  this  description  that  is  much 
wanted,  and  is  more  suited  for  a  committee  acting  under  instructions 
from  a  public  body  than  it  would  be  for  an  individual  voluntarily 
engaging  in  it.  Work  of  this  kind  partakes  to  some  extent  of  an 
invidious  character,  as  affecting  other  investigators ;  and  while  it 
necessarily  involves  the  expenditure  of  mucli  labour,  it  is  not  calcu- 
lated adequately  to  enhance  the  scientific  reputation  of  those  en- 
gaged in  it.  When  such  work  is  undertaken  by  individuals  there 
is  a  tendency  generally  to  branch  off  somewhere  into  original  re- 
search and  leave  the  projected  investigation  imperfectly  performed, 
with  results  which  are  of  little  practical  value ;  whereas  if  delegated 
to  a  committee  the  inquiry  would  be  deprived  of  much  of  its  invidi- 
ousness,  the  work  rendered  less  onerous,  the  temptation  to  depart 
from  the  original  design  greatly  weakened,  and  the  conclusions 
arrived  at,  being  the  result  of  combined  action  with  unity  of  pur- 
pose, followed  by  a  concurrence  of  opinion,  would  carry  increased 
influence  and  command  a  greater  amount  of  the  confidence  of  those 
for  whose  use  they  were  intended. 

Among  subjects  which  appear  to  me  most  urgently  to  call  for  this 
kind  of  inquiry,  I  would  place  the  preparation  of  digitalin  and  aconi- 
tine  in  the  most  forward  rank  ;  but  there  are  others  of  less  import- 
ance, suck  as  the  preparations  of  ipecacuanha,  ergot  of  rye,  and 
opium,  wThich  have  strong  claims  for  similar  investigations.  Any 
one  of  these  subjects  fully  worked  out  would  form  a  contribution 
from  the  Conference  in  its  corporate  capacity  that  would  greatly 
enhance  tlie  credit  it  derives  from  the  separate  work  of  its  members. 
In  the  investigation  of  these  subjects  reference  would  of  course  be 
made  to  processes  used  abroad  as  well  as  in  this  country,  and  compari- 
sons would  thus  be  made  of  the  pharmacopoeias  of  different  nations. 
Such  comparisons,  accompanied  with  a  desire,  for  which  there  are 
obvious  reasons,  to  assimilate  the  composition  of  medicines  bearing 
the  same  name  but  emanating  from  different  authorities,  would  no 
doubt  tend  gradually  to  remove  the  more  important  discrepancies 
which  now  exist  in  that  direction.     How  far  it  may  be  possible  or 
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even  desirable  to  make  one  pharmacopoeia  serve  for  all  nations,  is 
a  question  I  do  not  propose  to  discuss,  beyond  simply  expressing 
the  opinion  that  such  a  result,  if  attainable,  could  only  be  reached 
at  some  far  distant  period.  But  there  is  an  object  more  within  our 
reach,  and  at  the  same  time  of  less  questionable  utility,  which  is  the 
assimilation  of  the  strength  and  composition  of  the  more  powerful 
medicines  ordered  under  the  same  names  in  the  pharmacopoeias  of 
different  nations.  For  the  accomplishment  of  this  object  it  would 
be  necessary  to  study  the  various  processes,  to  freely  discuss  their 
relative  merits,  to  ascertain  what  reasons  there  are  for  the  adoption 
of  special  processes  in  particular  localities,  and  finally  to  consider 
how  far  it  is  possible  by  an  international  convention  of  medical 
authorities,  and  possibly  accompanied  by  mutual  concessions,  to 
agree  to  a  standard  of  strength  and  composition  that  should  be 
applied  to  all.  It  would  be  useless  to  attempt  this  with  reference 
to  more  than  a  very  small  number  of  medicines  at  a  time,  and  the 
value  of  its  adoption  would  principally  apply  to  powerful  medicines. 
What  we  want  is  the  gradual  step  by  step  introduction  of  a  sort  of 
international  copyright  in  the  use  of  names  as  applied  to  officially 
recognized  medicines.  This,  of  course,  must  be  founded  upon  a 
convention  to  which  the  bodies  legally  authorised  to  issue  pharma- 
copoeias would  be  parties,  that  a  distinctive  name  once  accepted  by 
general  consent  as  applied  to  a  medicine  shall  be  used  by  all  in  the 
same  sense.  Such  a  convention  might,  in  the  first  instance,  apply 
only  to  a  small  number  of  the  medicines  now  in  use,  with  reference 
to  which  the  parties  to  it  may  be  able  to  agree  in  fixing  their 
strength  and  composition,  and  subsequent  additions  might  be  made 
to  the  list  as  the  result  of  further  agreement.  It  might  be  also 
stipulated  with  reference  to  new  forms  of  medicine  that  the  names 
first  officially  applied  to  such  by  any  member  of  the  convention 
should  not  be  used  by  other  members  to  represent  medicines  differ- 
ing from  these  in  strength  or  composition.  This  obviously  would 
be  the  easiest  part  of  the  arrangement  to  carry  out. 

And  now,  gentlemen,  I  must  draw  these  discursive  remarks  to  a 
conclusion.  I  have  endeavoured  to  bring  under  notice  some  of  the 
subjects  which  appear  to  me  to  have  strong  claims  upon  our  atten- 
tion and  to  preseut  to  the  mental  vision  a  fertile  field  for  the  appli- 
cation of  those  powers  of  cultivation  by  which  nature  and  art  may 
be  made  to  bring  forth  "  a  balm  for  every  ill  that  flesh  is  heir  to." 
This  field  is  committed  to  our  special  charge,  and  it  is  worthy  of  all 
the  pains  we  can  devote  to  the  hedging  in  of  its  boundaries,  the 
rooting  out  of  all  that  is  rank  and  uncongenial  to  the  objects  to 
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which  it  should  be  exclusively  devoted,  and  the  formation  of  a  gar- 
den rich  in  those  treasures  which  nature  presents  in  the  vegetable 
kingdom,  and  which  man  is  striving,  but  vainly  or  with  partial  re- 
sults, to  imitate.  In  this  field  we  have  things  that  are  lovely  and 
those  that  are  loathsome,  yet  all  are  applicable  to  some  wise  and 
beneficent  purpose  for  which  they  are  designed.  It  is  our  duty  to 
discover  their  useful  applications,  and  to  adapt  them  for  their  proper 
uses. 


Mr.  Daniel  Frazer  said  :  It  is  my  pleasing  duty,  as  I  also  consider 
it  my  privilege,  to  ask  you  to  return  a  vote  of  thanks  to  our  chair- 
man for  his  able,  clear,  practical,  and  seasonable  address.  We  in 
the  north,  I  think,  have  great  reason  to  be  proud  of  the  presence  of 
such  a  man  as  Professor  Redwood.  He  has  been  long  known  to  us 
pharmacists  in  the  capacity  of  editor  of  the  old  household  book, 
"  Gray's  Supplement."  All  of  us  know  how  valuable  it  is  on 
account  of  the  minute  details  in  it — details  which  are  not  found  in 
the  ordinary  Pharmacopoeia.  As  professor  of  pharmacy,  appointed 
by  the  Pharmaceutical  Society,  Professor  Redwood  has  proved  him- 
self to  be  the  round  peg  in  the  round  hole,  his  previous  training 
having  admirably  fitted  him  for  the  office.  As  a  public  analyst, 
appointed  as  he  is  by  two  of  the  largest  districts  in  London,  we  may 
well  say  that  in  this  case  we  honour  ourselves  in  honouring  Pro- 
fessor Redwood.  The  honour  shown  to  him  by  London  is  reflected 
upon  us  when  we  have  him  as  our  head.  His  address  is  valuable 
from  the  seasonableness  of  the  remarks  offered,  particularly  regard- 
ing the  line  to  be  drawn  between  prescribing  and  dispensing. 
There  was  one  point  mentioned  as  to  private  prescribing  not  being 
so  dangerous  as  prescribing  by  us  intermediate  men.  I  feel  that 
strongly.  I  may  say  in  a  sentence  that  I  never  shared  the  dread  of 
medical  men  interfering  with  us.  They  cannot  do  it.  They  cannot 
prevent  John  Smith  prescribing  for  John  Brown.  But  we  ourselves 
ouo-ht  to  feel  a  responsibility  attached  to  us  on  that  account.  Then 
the  only  other  thing  I  would  remark  upon  is  that  this  meeting,  I 
believe,  is  about  the  most  successful  that  has  ever  been  held.  But 
it  is  a  rebuke  to  us  in  the  north  when  I  see  such  a  number  of  men 
from  the  south.  Indeed,  I  could  name  more  gentlemen  from  the 
south  than  I  could  from  the  north  as  being  present.  I  cannot  but 
feel  that  a  debt  of  gratitude  is  due  to  them.  Some  of  them  have 
been  at  all  our  meetings  since  1863.  And  when  the  meetings  have 
been  in  England,  I  shall  not  say  how  few  of  us  from  the  north  were 
present.     I  hope  the  result  of  the  visit  of  the  gentlemen  from  the 
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south  to  the  north  will  stimulate  the  Scotch  members  to  attend  the 
meetings  in  the  south,  even  that  which  is  to  be  held  next  year  so 
far  south  as  Plymouth.  I  propose  a  hearty  vote  of  thanks  to  Pro- 
fessor Redwood  for  his  able  and  valuable  address. 

Mr.  E.  C.  C.  Stanford  :  I  have  great  pleasure  in  seconding  that 
resolution.  In  common  with  many  here  I  have  had  many  oppor- 
tunities of  listening  to  Professor  Redwood,  but  I  never  listened  to 
him  with  so  much  pleasure  as  on  the  present  occasion.  There  is  one 
portion  of  his  address  to  which  I  must  take  a  slight  exception.  He 
stated  that  there  were  many  men  in  this  room  and  elsewhere  in  the 
Pharmaceutical  Society,  who  had  derived  their  training  from  a 
number  of  eminent  men,  the  names  of  whom  he  gave.  But  he  did 
not  mention  among  these  his  own  name.  I  venture  to  say  the 
students  of  Professor  Redwood  would  outnumber  the  whole  of  the 
students  of  those  gentlemen  to  whom  he  has  referred.  I  am  sure 
his  remarks  on  nitrogen,  deodorizers,  antiseptics,  and  disinfectants, 
will  be  widely  read,  and  much  appreciated.  They  show  to  us,  who 
kuow  him,  that  his  freshness  and  originality  have  not  decreased 
with  his  increasing  years.  I  wras  struck  too  with  his  remarks  about 
the  advantage  of  a  family  medicine  chest.  I  had  once  to  go  to  one 
of  the  outside  Hebrides  to  introduce  a  new  industry.  I  was  almost 
the  only  English-speaking  man  amongst  the  Gaelic  race.  I  had  a 
medicine  chest,  about  which  I  could  tell  many  curious  stories.  It 
was  very  useful,  but  it  had  its  disadvantage.  I  was  pestered  by 
half  of  the  people  of  the  place.  They  would  not  have  the  doctor. 
They  would  come  to  me.  You  may  imagine  how  little  I  understood 
about  their  complaints  when  I  tell  you  they  were  generally  trans- 
lated into  English  by  an  interpreter.  There  was  one  man  who  came 
late  at  night  and  told  me  his  daughter  was  "  nearly  dead."  That 
was  all  I  could  get  out  of  him,  I  asked  him  what  medicine  he  would 
suggest  for  that  complaint.  He  thought  whisky  would  do.  It 
occurred  to  me  it  might  be  judicious  to  ascertain  the  age  of  the 
young  lady.  When  I  found  that  she  was  only  ten  months  old,  I  did 
not  prescribe  that  remedy.  I  may  state  the  medicine  they  most 
used  was  not  in  the  Pharmacopoeia.  It  did  not  contain  that  poisonous 
element,  "nitrogen."  It  was  labelled  "usqnebah,"  which  is  the 
Gaelic  for  "  sudden  death."  There  was  another  portion  of  Professor 
Redwood's  address  with  which  I  was  much  pleased,  that  was  the 
able  manner  in  which  he  touched  the  delicate  subject  of  prescribing. 
I  hope  that  the  result  of  this  Conference  may  be  to  considerably 
reduce  the  proportion  of  Englishmen,  and  considerably  increase  the 
proportion  of  Scotchmen  attending  these  annual  meetings.     I  do 
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trust  that  in  this  city  there  will  be  a  change  in  another  respect.  I 
consider  that  much  of  the  pharmacy  is  in  wrong  hands.  I  do  hope 
when  I  drive  through  the  streets  of  Glasgow  I  shall  soon  cease  to 
see  painted  up  "  Medical  Hall,"  but  I  shall  see  in  place  of  that 
designation  "  Pharmaceutical  Chemist." 

Mr.  Stoddart  :  As  our  Chairman  cannot  put  this  motion,  I  as  the 
senior  Vice-President  here  will  offer  it  for  your  acceptance.  I  am 
sure  it  will  be  carried  unanimously  and  heartily. 

The  President:  I  beg  to  thank  Mr.  Frazer  and  Mr.  Stanford  for 
the  far  too  favourable  terms  in  which  they  have  alluded  to  me  in 
proposing  this  vote  of  thanks.  I  also  beg  most  emphatically  to 
thank  you  for  the  manner  in  which  you  have  received  the  proposal. 


After  the  close  of  the  President's  address  the  reading  of  papers 
was  proceeded  with.     The  first  paper  read  was  a — 

NOTE  ON  LIQUID  EXTRACT  OF  PAREIRA. 
By  B.  S.  Proctor. 

I  make  no  pretension  of  having  such  knowledge  or  experience  of 
this  preparation  as  would  justify  me  in  assuming  any  tone  of 
authority  in  what  I  am  about  to  say. 

I  recently  had  application  for  liquid  extract  of  pareira,  and  not 
having  any  in  stock  procured  some  from  one  of  my  neighbours ;  it 
struck  me  as  being  very  weak,  but  there  was  not  another  sample  to 
be  had  in  Newcastle  for  comparison,  so  I  commenced  making  some, 
and  at  the  same  time  sent  to  two  makers  in  London  for  samples. 

The  first  point  of  interest  is  the  great  disparity  in  the  strength  of 
the  four.  I  do  not  wish  to  mention  the  names  of  makers,  so  have 
indicated  the  samples  by  letters.  It  is  only  fair,  however,  to  remark 
that  they  all  came  from  large  firms  of  good  repute. 

The  first  (which  had  struck  me  as  weak)  is  marked  R;  those 
from  London  are  indicated  as  M  and  D ;  and  my  own  as  Proctor's 
No.  1  and  No.  2. 

Judging  by  the  quantity  of  Proctor's  No.  1  which  was  required  to 
be  added  to  a  given  volume  of  water  to  make  mixtures  equal  in 
taste  to  that  of  each  of  the  other  samples,  it  would  appear  that  D  is 
nearly  double  the  strength  of  R,  Proctor's  No.  2  just  double,  and 
M  nearly  thrice  the  strength,  while  Proctor's  No.  1  is  six  times  the 
strength.  It  is  very  unsatisfactory  that  so  great  a  disparity  should 
occur  in  cases  where  we  have  no  reason  to  suppose  that  in  any  of 
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the  four  there  had  been  any  intention  but  to  carry  ont  the  instructions 
of  the  Pharmacopoeia. 

It  suggests  the  consideration,  what  is  the  actual  intention  of  the 
instructions,  and  what  change  would  it  be  desirable  to  make  in  them 
with  the  view  to  uniformity  ? 

The  Pharmacopoeia  directs  us  to  take  a  pound  of  coarse  powder 
of  pareira  root,  digest  it  in  a  pint  of  boiling  water  for  twenty-four 
hours,  pack  it  in  a  percolator,  and  adding  more  of  the  water,  allow 
the  liquor  to  pass  slowly  until  a  gallon  has  been  collected,  or  the 
pareira  is  exhausted,  etc. 

I  think  we  may  assume  that  the  intention  is  that  the  pareira 
should  be  exhausted  as  nearly  as  practicable,  and  that  if  this  be 
accomplished,  the  degree  to  which  comminution  and  percolation  is 
carried,  is  comparatively  of  little  moment.  But  if  this  be  the  inten- 
tion, the  expression  is  not  so  precise  as  it  should  be ;  for  the  words 
used  imply  that  percolation  is  to  cease  when  a  gallon  is  obtained, 
whether  exhaustion  be  complete  or  not,  and  that  percolation  may 
cease  before  a  gallon  is  obtained  if  exhaustion  be  accomplished  with 
a  smaller  quantity. 

If  exhaustion  could  be  completely  effected  with  any  moderate 
quantity  of  water,  the  formula  might  be  improved  by  omitting  the 
limit  of  one  gallon,  and  simply  defining  that  percolation  should  be 
continued  till  water  ceased  to  extract  anything,  but  we  know  that 
this  is  not  practicable  with  ordinary  vegetable  powders  ;  the  degrees 
of  exhaustion  are  only  comparative,  and  the  judgment  of  the  operator 
is  the  only  guide  as  to  when  the  process  should  be  considered  com- 
plete ;  and  from  the  evidence  quoted  it  is  clear  that  this  judgment  is 
a  blind  guide. 

The  quantity  of  water  requisite  for  obtaining  a  given  degree  of 
extraction  must  vary  with  the  degree  to  which  comminution  has 
been  carried,  and  if  we  were  to  adopt  fine  powder,  as  directed  in 
the  IT.  S.  Pharmacopoeia,  probably  no  great  discrepancy  would  occur. 
The  powder  which  I  used  in  making  my  experiment  was  almost 
what  would  be  called  a  very  fine  powder,  and  was  ordered  and 
supplied  to  me  simply  as  "Powdered  Pareira  Root"*  (for  when  I 
order  rough  powders  I  always  find  the  wholesale  druggists  supply 
the  materials  in  much  too  coarse  a  condition  for  satisfactory  work). 
The  lib  of  powder  was  mixed  with  1  pint  of  boiling  water,  but  not 
digested,  i.e.,  it  was  allowed  to  become  cold,  it  was  then  packed  in 

*  It  could  be  almost  entirely  passed  through  a  sieve  having  120  wires  to  the 
linear  inch. 
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a  wide  conical  percolator,  and  a  pint  of  boiling  water  put  npon  it ; 
percolation  was  slow  and  the  liquor  came  through  loaded  with 
extractive  matter.  The  first  ten  ounces,  mixed  with  three  ounces 
of  rectified  spirit,  were  kept  separate  from  the  subsequent  portions  of 
percolate.  When  a  pint  of  percolate  had  been  obtained  percolation 
became  more  rapid  and  the  liquor  evidently  weaker,  so  much  so 
that  when  a  total  of  three  pints  was  obtained  it  was  considered  that 
a  fair  approximate  exhaustion  had  been  obtained,  consequently  this 
second  portion  was  evaporated  down  to  three  ounces,  so  as  to  make 
up  16  fluid  ounces  with  the  first  percolate  and  spirit.  This  total  is 
what  I  have  indicated  as  Proctor's  No.  1. 

Percolation  was  then  continued  as  before,  with  the  view  of  as- 
certaining if  much  more  extract  would  be  obtained  by  using  the 
whole  of  the  gallon  as  named  in  the  Pharmacopoeia.  The  percolate 
became  very  weak  towards  the  end,  though  not  by  any  means  either 
tasteless  or  colourless.  The  five  pints  thus  obtained  were  evapo- 
rated down  to  6|  fluid  ounces,  and  1J  fluid  ounce  of  rectified  spirit 
added.     This  constitutes  what  I  have  marked  Proctor's  No.  2. 

A  comparison  of  the  series  by  taste  was  made  as  follows  : — 

f  3j-  water  required  the  addition  of, — 

12  minims  of  Proctor's  No.  1  to  equal  R 
25       „  „  „  „       D 

30      „  „  „  „       P.'s2 

45       „  „  „  „       M 

Or  estimating  the  strength  of  each  compared  with  P.'s  No.  1  from 
the  above  calculation, — 

R  is  equal  to  16-6  per  cent. 
D     „     „        29.4         „ 
M    ,,     „        42-8        „ 
P.'s  2  „     „         33-3 

A  further  comparison  by  weighing  the  dry  residue  of  100  grains 
of  each  of  the  five  is  subjoined,  together  with  their  specific  gravities. 

R  sp.  gr.  0-9888*  left  3  gr. 

D  „      1-0108    ,,      6gr. 

M  „      1-0226     „    10  gr. 

P.'sl  „       1-0504     „    15-5  gr. 

P.'s  2  „       0-9930     „      3-5  gr. 

*  As  the  sp.  gr.  of  the  mixture  of  spirit  and  water  used  in  the  preparation  of 
this  liquid  extract  is  about  -980,  there  is  probably  an  excess  of  spirit  as  well  as  a 
deficiency  of  extractive  in  the  sample  R.  In  the  other  samples  the  relation 
between  the  density  and  the  residue  is  nearly  concordant. 
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These  residues  exposed  to  the  air  absorbed  moisture,  and,  what 
is  noteworthy,  the  hygroscopic  quality  was  in  inverse  order  to  the 
quantity  of  the  residue,  except  in  the  case  of  P.'s  2,  which  continued 
powdery  while  P.'s  1  and  M  became  pilular  (M  the  softer  of  the 
two),  and  the  others  became  semi-fluid.  These  residues  were  all 
much  alike  in  taste. 

This  comparison  suggests  that  in  the  commercial  samples  the 
process  has  only  been  carried  so  far  as  to  extract  those  portions  of 
matter  most  soluble,  and  to  leave  large  portions  of  extractive  mat- 
ters equally  sapid  and  probably  equally  active.  No  donbt  the 
coarse  comminution  is  the  root  of  the  evil,  as  it  would  readily  allow 
a  gallon  to  pass  through  (we  could  scarcely  say  to  percolate,  but 
to  wash  through),  simply  superficially  washing  from  off  the  particles 
the  liquor  and  extractive  matter  loosened  by  the  first  pint  of  water, 
and  the  weakness  of  the  last  pint  or  two  of  liquor  thus  produced 
might  lead  the  operator  to  the  conclusion  that  exhaustion  has  been 
nearly  perfect.  Thus  it  has  the  double  disadvantage  of  being 
difficult  to  exhaust  and  liable  to  deceive. 

To  keep  up  a  digesting  heat  may  be  advantageous,  but  certainly 
adds  something  to  the  trouble,  and  is  probably  not  important.  In  mj 
experiment  the  liquor  ceased  to  be  hot  long  before  it  passed  through. 

If  it  were  found  necessary  to  add  a  further  security  against  im- 
perfect wrork,  it  might  be  desirable,  instead  of  defining  the  quantity 
of  liquor  to  be  obtained  from  a  pound  of  root,  to  define  the  density 
to  which  it  should  be  raised  by  evaporation,  before  adding  the  spirit, 
as  adopted  in  the  case  of  liquid  extract  of  cinchona ;  or  as  another 
alternative  to  direct  evaporation  to  a  pilular  consistence,  and  then 
solution  of  a  given  weight  of  the  extract  thus  obtained  in  spirit  and 
water,  as  now  adopted  in  the  case  of  liquid  extract  of  opium.  I  in- 
cline to  the  latter  mode,  as  there  is  less  probability  of  any  great  error. 

The  root  when  well  exhausted  yields  about  17  per  cent,  of  dry  ex- 
tract, or  about  25  per  cent,  of  an  extract  of  a  soft  pilular  consistence. 
Four  ounces  of  this  pilular  extract,  with  three  fluid  ounces  of  rectified 
spirit,  and  water  sufficient  to  make  up  16  fluid  ounces,  would  make 
a  satisfactory  preparation,  little  liable  to  vary  in  strength,  and  cor- 
responding pretty  closely  with  the  best  that  can  be  prepared  by  the 
present  official  process.  To  confirm  this,  a  portion  of  Proctor's  No.  1 
was  evaporated  to  an  extract,  and  then  dissolved  again  in  spirit  and 
water,  and  made  up  to  its  original  bulk.  Though  it  had  deposited 
a  brown  precipitate,  the  clear  liquor  had  the  same  intensity  of  colour 
and  taste  as  the  original  sample. 

In  conclusion,  I  would  again  urge  the   importance  in  a  future 
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Pharmacopoeia  of  adopting  some  system  of  indicating  in  all  cases  the 
degree  of  comminution  to  which  vegetables  and  other  substances 
are  to  be  reduced  when  used  in  making  preparations.  The  system 
adopted  in  the  U.  S.  Pharmacopoeia  appears  to  be  worthy  of  imitation. 

The  President  said  he  was  sure  all  present  were  desirous  to  ex- 
press their  thanks  to  Mr.  Proctor  for  the  very  practical  and  useful 
communication  that  gentleman  had  just  made.  He  himself  entirely 
concurred  in  the  last  paragraph  of  the  paper,  where  reference  was 
made  to  the  importance  of  indicating  in  the  Pharmacopoeia  the 
degrees  of  comminution  to  which  vegetable  and  other  substances 
were  to  be  reduced  in  making  preparations.  He  did  not  at  present 
entirely  go  with  Mr.  Proctor  in  the  earlier  part  of  his  remarks, 
namely,  that  in  the  process  given  in  the  Pharmacopoeia  the  indica- 
tion of  the  quantity  of  water  to  be  used  in  exhausting  the  pareira 
might  with  advantage  be  omitted.  He  thought  there  was  an 
advantage  in  having  an  average  quantity  mentioned,  whilst  it  was 
clearly  indicated  that  if  the  pareira  could  be  exhausted  with  less 
than  a  gallon,  the  process  should  be  stopped,  or  if  the  gallon  was 
not  sufficient,  some  more  should  be  used.  But  there  was  an  advan- 
tage in  giving  an  indication  of  the  quantity  that  should  be  used,  as 
it  suggested  to  the  operator  that  he  must  so  arrange  his  conditions 
as  to  cause  exhaustion  to  be  effected  as  nearly  as  possible  with  the 
gallon,  and  this  was  an  indirect  indication  to  him  of  what  the  degree 
of  comminution  should  be,  and  of  the  packing  of  the  material  in  the 
percolator.  However,  that  was  a  trifling  matter  as  compared  with 
other  points  that  Mr.  Proctor  had  brought  forward  in  his  paper. 
He  was  quite  sure  that  the  known  experience  and  skill  which  Mr. 
Proctor  possessed  and  had  been  accustomed  to  exercise  in  phar- 
maceutical operations  would  engender  confidence  in  the  results 
obtained,  and  would  place  the  paper  among  those  to  which  he  had 
alluded  as  greatly  aiding  hereafter  in  the  preparation  of  a  new 
edition  of  our  Pharmacopoeia. 

Mr.  H.  B.  Brady  (Newcastle)  said  that  the  paper  was  a  very  im- 
portant one,  not  only  for  its  matter,  but  also  for  the  manner  in 
which  the  subject  had  been  treated.  But  there  was  one  important 
point  to  which  the  author  had  not  called  attention.  A  man  might 
be  perfectly  honest  in  intention,  and  work  with  what  looked  like 
pareira  brava,  but  was  not,  and  even  with  a  knowledge  of  what 
pareira  root  should  be,  there  was  a  difficulty  in  obtaining  it.  The 
Avood  and  the  old  roots  did  not  yield  the  same  proportion  of  extract 
as  the  younger  roots  did.     One  got  sometimes  a  batch  of  roots  run- 
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ning  from  one  inch  to  one  inch  and  a  half  in  thickness,  and  from 
these  a  tolerably  uniform  product  could  be  obtained.  The  liquid 
extract  might  thus  be  well  made,  pharmaceutical^  speaking,  and 
still  not  give  the  quantity  of  extractive  which  the  preparation  should 
contain.  He  wished  Mr  Proctor  had  powdered  the  roots  himself, 
because  he  thought  that  although  the  matter  of  comminution  was 
no  doubt  a  very  important  element  in  the  success  of  the  process,  it 
was  by  no  means  the  only  one.  With  regard  to  what  Professor 
Redwood  had  said,  it  was  certainly  important  that  a  sort  of  maxi- 
mum volume  of  fluid  should  be  stated  ;  it  not  only  affected  the  mode 
of  exhaustion,  but  in  reality  the  amount  of  heat  to  which  the  ma- 
terial was  subjected  in  the  subsequent  evaporation. 

Mr.  Proctor  said  he  agreed  with  Professor  Redwood  as  to  the 
quantity  of  water.  There  must  be  a  limit,  and  the  smaller  that 
limit  the  better.  He  would  rather  use  three  pints  if  with  that 
quantity  the  roots  could  be  satisfactorily  exhausted.  He  thought  that 
three  pints  almost  effected  a  satisfactory  exhaustion  of  the  root. 

Mr.  KixxmiONT  said  he  thought  Mr.  Brady  had  touched  the  real 
point ;  it  was  necessary  for  the  operator  to  make  sure  he  had  gob 
hold  of  the  right  stuff.  Knowing  that  Mr.  Proctor  was  coming- 
forward  with  his  paper,  he  had  brought  with  him  some  specimens. 
(Mr.  Kinninmont  then  proceeded  to  describe  these.)  Having 
formerly  got  into  difficulties  with  the  pareira  brava,  he  welcomed  Mr. 
Hanbury's  paper  on  the  subject  with  great  pleasure ;  for  in  getting 
various  samples  he  found  not  one  was  right.  He  did  not  think  any 
great  quantity  of  the  true  pareira  root  could  be  got.  He  had  found 
that  the  true  root  gave  a  thick  decoction  having  a  bitter  and  liquorice- 
like taste,  and  that  in  proportion  as  it  possessed  this  taste,  so  it  was 
efficacious  as  a  medicine.  Were  any  one  to  take  the  root  in  com- 
merce he  would  condemn  the  product  as  Mr.  Proctor  has  done. 

Mr.  Proctor  said  he  always  looked  upon  the  use  of  the  true  root 
as  of  primary  importance  ;  but  on  this  occasion  he  had  simply  pre- 
pared a  short  note  upon  the  pharmacy  side  of  the  question. 

Mr.  Greenish  asked  Mr.  Proctor  whether  he  had  ascertained  how 
long  the  preparations  he  had  compared  with  his  own  had  been  kept. 
He  had  observed  in  this  liquid  extract  a  great  tendency  in  the  pre- 
paration to  become  deteriorated  by  age. 

Professor  Attfield  said  that  the  author  of  the  paper  had  once 
more  brought  forward  the  question  of  the  introduction  of  definitions 
of  fine  and  coarse  powder  into  the  Pharmacopoeia,  and  the  speaker 
drew  attention  to  the  important  remarks  in  connection  with  this 
subject  of  the  President,  who,  it  would  be  remembered,  was  not  only 


494  BRITISH    PHARMACEUTICAL    CONFERENCE. 

the  President  of  the  Conference,  but  the  editor  of  the  British  Phar- 
macopoeia. The  President  had  agreed  with  the  author  of  this  paper, 
and  the  author  of  many  other  papers,  that  it  would  be  desirable  to 
introduce  into  the  next  Pharmacopoeia  some  indication  of  the  relative 
degrees  of  fineness  into  which  vegetable  substances  should  be 
powdered  before  being  treated  with  solvents.  [The  President  here 
intimated  that  that  was  so.]  Mr.  Proctor  had  referred  to  the  defini- 
tions of  the  United  States  Pharmacopoeia,  and  had  suggested  that 
similar  definitions  should  be  introduced  into  the  British  Pharma- 
copoeia. The  members  present  might  like  to  hear  what  those 
definitions  were.  The  short  descriptions  in  the  American  Pharma- 
copoeia, under  the  head  of  "  fineness  of  powder,"  were  as  follows : — 

"  As  different  degrees  of  fineness  are  necessary  in  powders,  accord- 
ing to  their  nature  and  mode  of  treatment,  the  special  degree  re- 
quired is  designated  in  the  sevei'al  formulas.  For  this  purpose  the 
terms  very  fine,  fine,  moderately  fine,  moderately  coarse,  and  coarse, 
are  used  ;  the  powder  passed  through  a  sieve  of  eighty  or  more  meshes 
to  the  linear  inch,  being  designated  as  very  fine ;  through  one  of 
sixty  meshes,  fine;  through  one  of  fifty  meshes,  moderately  fine; 
through  one  of  forty  meshes,  moderately  coarse ;  and  through  one  of 
twenty  meshes,  coarse" 

In  reply  to  Mr.  Greenish,  Mr.  Proctor  said  he  had  no  information 
as  to  when  the  preparations  were  made.  He  presumed  they  were 
not  very  old. 

Mr.  Groves  was  not  generally  much  in  favour  of  percolation.  Of 
course  absolute  exhaustion  could  not  be  arrived  at,  but  he  thought  a 
trustworthy  liquid  extract  could  be  obtained  from  percolation  by  a 
moderate  quantity  of  menstruum  and  subsequent  pressure  of  the 
marc.  It  would  be  very  interesting  to  know  for  certain  what  were 
the  powders  from  which  these  samples  had  been  prepared. 

Mr.  Proctor  said  he  would  endeavour  to  ascertain. 


The  next  paper  read  was  entitled — 

XOTES  ON  THE  COLOURING  MATTER  OF  CROCUS 
SATIVUS. 

By  W.  W.  Stoddart,  F.C.S.,  etc 

The  well-known  colouring  matter  of  the  saffron  is  no  less  interest- 
ing than  puzzling.  In  many  physical  and  chemical  characters  it 
differs  from  all  the  other  yellow  dyes,  and  when  present  in  very 
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minute  quantity  is  somewhat  difficult  in  its  identification.  Com- 
paratively little  is  known  of  its  composition,  and  very  little  lias  been 
done  towards  the  solution,  so  that  it  behoves  the  experimentalist  to 
bring  forward  any  matter  of  detail  however  trifling. 

A  short  time  ago  I  had  some  confectionery  brought  for  analysis, 
which  was  suspected  of  being  coloured  with  orpiment  or  chromate 
of  lead.  The  comfits  in  question  were  white,  globular,  and  com- 
posed entirely  of  sugar.  Each  had  a  nucleus  about  the  size  of  a  pea, 
having  a  canary  yellow  colour.  It  was  during  this  examination  that 
I  noticed  what  I  think  promises  to  be  a  good  and  delicate  test  for 
the  colouring  matter  of  saffron  (Crocus  sativus). 

A  small  piece  of  the  sugarplum  was  put  into  a  test  tube,  and 
dilute  hydrochloric  acid  added.  Instantly  all  the  colour  vanished, 
strongly  resembling  the  reaction  of  a  metallic  salt.  I  then  inserted  a 
small  piece  of  copper  foil  suspended  by  a  platinum  wire  in  the  usual 
way  for  Reinsch's  test,  and  boiled.  To  my  surprise  the  yellow  colour 
returned,  with  a  bright  and  extremely  beautiful  red  fluorescence. 
This  was  especially  noticeable  because  the  yellow  matter  present  in 
the  comfit  must  have  been  infinitesimal. 

This  was  repeated  several  times  with  the  same  result,  so  that  it 
may  be  used  as  a  safe  and  easy  test.  It  is  imperative  that  a  weak 
solution  of  saffron  be  used  for  its  proper  working.  Turmeric  behaves 
in  a  somewhat  similar  manner,  but  is  easily  distinguished  by  the 
powerful  action  of  alkalies  which  do  not  affect  the  colour  of  saffron. 

Of  course  this  singular  experiment  led  me  to  make  an  examina- 
tion of  the  colour  given  by  the  stigmata  of  the  crocus,  but  the 
subject  soon  showed  so  many  and  unexpected  difficulties,  that  I 
have  not  been  able  to  get  ready  the  requisite  number  of  analyses 
that  must  be  performed  before  its  nature  cau  be  fully  explained. 

The  experiment  was  next  repeated  with  a  plain  infusion  of  the 
stigmata,  but  utterly  failed.  The  liquid  was  decolorized,  but  re- 
mained obstinately  colourless  when  boiled,  nor  could  I  get  the 
fluorescent  reaction  in  the  slightest  degree.  At  length  the  thought 
occurred  that  the  original  experiment  was  on  a  saccharine  material, 
and  a  single  crystal  was  dropped  into  the  test  tube,  when  to  my 
great  satisfaction  the  colour  and  fluorescence  were  instantly  de- 
veloped, so  that  the  sugar  had  evidently  something  to  do  with  their 
production. 

The  test  is  used  by  putting  into  a  test  tube  a  very  dilute  infusion 
of  saffron  on  a  suspected  yellow  colour.  If  no  sugar  be  present  add  a 
crystal  and  as  much  dilute  hydrochloric  acid  as  will  completely  de- 
coloriz    it.     Bring  the  whole  to  the  boil,  and  if  the  colour  be  due  to 
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saffron,  the  yellow  tint  will  be  restored  in  a  few  seconds,  and  the 
beautiful  fluorescence  make  its  appearance  on  the  surface  of  the 
liquid.  To  give  some  idea  of  the  extreme  delicacy  of  this  reaction, 
an  infusion  was  made  containing,  only  a-^^rnd  part  of  its  weight  of 
the  stigmata,  when  the  characteristic  appearances  were  shown  in  the 
most  decided  manner. 

The  natural  colouring  matter  of  the  leaves  is  called  polychroite, 
but  is  evidently  a  compound  of  two  colouring  principles,  a  red  and 
a  yellow.  It  is  very  soluble  in  water,  but  insoluble  in  ether  and 
absolute  alcohol.  Its  aqueous  solution  is  completely  decolorized  by 
chlorine,  nitric  and  hydrochloric  acids.  A  large  quantity  of  the 
last  is  required.  The  colouring  matter  dissolved  from  the  third  of 
a  grain  of  the  stigmata  requiring  about  thirty  minims  of  strong  hy- 
drochloric acid  for  complete  decolorization. 

The  stigmata  of  Crocus  sativus  are  divided  into  three  linear  divi- 
sions joined  together  at  the  summit  of  the  long  style.  When  pro- 
perly prepared  they  make  good  microscopic  objects,  showing  their 
cellular  structure  in  a  most  interesting  manner. 

In  addition  to  the  polychroite  the  stigmata  contain  both  cane  and 
grape  sugars,  with  gum  and  a  volatile  oil,  to  which  the  peculiar 
odour  of  saffron  is  due. 

The  following  is  the  mean  result  of  several  analyses  : — 

Colouring  matter  (Polychroite)        .         .         .  62-31 

Volatile  Oil 1-32 

Sucrose -43 

Glucose            . -11 

Gum  and  allied  substances     ....  7*50 

Cellulose 9-64 

Ash 6-82 

Moisture .  10-87 

10000 

The  volatile  oil  is  a  bright  yellow,  and  is  said  by  "Weiss  (Journ. 
pract.  Chem.  101,  65)  to  be  isomeric  with  car  vol  (C10HU  O),  which 
is  so  universally  present  in  most  of  the  essential  oils.  It  is  worthy 
of  remark  that  when  this  oil  has  been  kept  some  time,  it  becomes 
changed  into  a  white  solid  having  the  same  elementary  composition 
and  resembling  thymol. 

When  an  infusion  of  saffron  is  boiled  with  hydrochloric  acid  it  is 
decomposed   and   a   copious  flocculent  red    precipitate    of    crocin 
(C16  H18  06)  separates.     When  dried  it  forms  a  bright  red  pow- 
der, which  is  tolerably  soluble    in  alcohol  but  quite  insoluble  in 
water,  thus  having  exactly  the   opposite   qualities   than   when   it 
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existed  in  combination  as  polychroite.  One  hundred  grains  of  the 
stigmata  yield  from  9  to  10  grains  of  crocin.  Crocin  is  extremely 
soluble  in  very  dilute  solutions  of  the  various  alkalies,  forming  a 
very  pure  and  brilliantly  yellow  liquid,  from  which  it  may  be  repre- 
cipitated  by  acids. 

The  liquid  filtered  from  the  crocin  contains  the  yellow  colour 
with  a  large  quantity  of  glucose,  and  the  same  yellow  volatile  oil  as 
previously  found  in  the  plant. 

"Weiss,  in  his  paper  before  mentioned,  gives  the  following  formula 
for  the  decomposition  of  polychroite  by  acids  : — 

Polychroite.  Crocin.  Carvol.  Glucose. 

C48  H60  018  +  H2  0  =  2  C16  H18  06  +  C10  Hu  0  +  C6  H12  06. 

But  in  all  probability  it  is  not  quite  correct,  because  he  has  not 
allowed  for  the  colouring  matter  left  after  the  separation  of  crocin, 
nor  does  it  explain  the  action  produced  by  the  addition  of  a  little 
more  sugar  than  that  existing  in  the  stigma. 

Moreover,  according  to  the  formula  we  ought  to  get  more  crocin 
than  is  found  to  be  the  case  in  practice. 

The  presence  of  more  sugar  than  is  naturally  present  appears  to 
be  necessary  for  the  complete  decomposition  of  polychroite,  so  that 
probably  the  following  would  be  the  more  perfect  rendering  of 
Weiss's  formula : — 

Polychroite.  Sucrose.  Crocin.  Carvol.  Glucose. 

C48H60O18  +  C12H22On  +  2H20  =  2  C16H1806  +  C10HuO  +  3  C6H1206 

When  crocin  is  precipitated  by  acids  from  an  alkaline  solution  it 
is  a  dark  brown  instead  of  a  bright  red.  It  seems  to  be  hydrated 
2(C16H1806),3H20. 

The  determination  of  the  percentage  composition  of  perfectly  dry 
crocin  gave  the  following  results  of  three  trials,  which  agree  very 
closely  with  Weiss's  formula  of  C16  H18  0G  : — 

0-63  grin,  gave  1-4469  grm.  of  C02  and  0*3384  grm.  of  H20. 
0-41     ,,        „       -9410  „  *    „     0-2203 

0-44     „        „     1-011  „  „    0-2352 

which  would  yield  : — 


I. 

II. 

HI. 

c 

.  -3946   . 

.   -2568  . 

.   -2757 

H 

.   -0376   . 

.   0244  . 

.   -0261 

O 

.   -1978   . 

.   -1288   . 

.  -1382 

•6300 

•4100 

•4400 

K  K 
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The  percentage  of  these  would  therefore  be:  — 

I.  H.  in.  Calculated. 

C         .         62-64      .      62-63      .     62-67      .      62-745 
H        .  5-97      .        5-94      .        5-94      .        5-882 

O        .        31-39      .      31-40      .      31-39      .      31-373 


10000  100-00  100-00  100-000 

When  polychroite  is  dissolved  and  mixed  with  sugar,  it  easily 
ferments  and  the  crocin  precipitates.  This  is  often  seen  in  the 
shops,  forming  the  red  deposits  so  troublesome  at  the  bottom  of  the 
syrupus  croci  bottle,  when  kept  a  long  time,  especially  in  warm 
weather.  The  ready  solution  of  crocin  in  alkalies  explains  the  reason 
why  many  pharmacists  add  a  little  potash  to  prevent  the  thickening 
of  the  syrup. 

The  very  limited  time  at  my  disposal  has  prevented  my  pursuing 
the  subject  any  further  at  present,  but  I  am  now  engaged  in  more 
fully  examining  the  subject  both  chemically  and  optically,  so  that 
at  some  future  time  I  may  have  the  pleasure  of  bringing  before  you 
more  detailed  results. 


After  a  vote  of  thanks  had  been  accorded  to  Mr.  Stoddart  for  his 
paper,  an  adjournment  was  made  till  the  afternoon. 

Upon  the  Conference  reassembling  at  two  o'clock,  the  following 
communications  upon  the  subject  of  opium  were  read  : — 

THE   VARIATION   IN    STRENGTH   OF    THE 
OPIUM  PREPARATIONS. 

By  D.  B.  Dott. 

In  the  following  communication,  the  subject  of  which  is  one  of 
those  suggested  for  investigation  by  the  Conference,  I  give  the 
results  of  an  examination  of  a  number  of  the  official  opium  prepara- 
tions. It  was  not  thought  necessary  to  test  samples  of  all  these 
preparations,  but  only  of  the  tincture,  extract,  and  liquid  extract ; 
the  morphia-strength  of  which  will  probably  afford  a  sufficiently 
accurate  idea  of  the  quality  of  the  opium  preparations  at  present, 
supplied  to  the  public.  All  the  samples  examined  were  procured 
from  druggists  of  good  standing  in  London,  Dublin,  and  Edinburgh. 

In  the  first  place  I  give  the  assays  of  a  variety  of  opiums,  with 
the  amount  of  extract  obtained  from  each.  The  percentage  of 
extract  was  not  found  directly,  but  by  subtracting  the  percentages 
of  water  and  insoluble  residue  from  100,  the    difference  being  the 
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percentage  of  dry  extract.     The   proportion  of  the  morphia  in   the 
extract  is  calculated  from  the  result  of  the  opium  assay. 

It  will  be  seen  from  this  table  that  the  richest  extract  obtained 
would  contain  3i'4  per  cent,  of  morphia,  while  the  poorest  would 
contain  13'7  per  cent.  Whence  it  is  manifest  that  two  chemists, 
starting  with  opiums  perfectly  answering  the  Pharmacopoeia  tests, 
and  strictly  following  the  officinal  process,  might  succeed  in  preparing 
extracts,  one  of  which  would  be  more  than  twice  the  strength  of  the 
other. 


Description  of  Opium 
used. 

c3    «' 
o    u 

1 1 

Aqueous 

extract  per 

cent. 

Residue  in- 
soluble in 
water  per  cent. 

Morphia  in 

extrac*  per 

cent. 

1.  Turkey 

10-75 

19-6 

47-80 

32-60 

22-4 

2.         „ 

12-30 

20-0 

51-15 

28-85 

24-0 

3.         „ 

10-20 

26-0 

48-05 

25-95 

21-2 

4.        „ 

7-57 

21-2 

54-90 

23-70 

13-7 

5.        „ 

9-60 

22-0 

47  05 

30-95 

20-4 

6.        „ 

11-69 

18-4 

56-15 

25-45 

20-8 

7. 

12-30 

19-2 

54-90 

25-90 

22-4 

8.         „ 

12-30 

20-4 

45-40 

34-20 

27-0 

y. 

6-76 

27-2 

37-00 

35-80 

18-2 

io. 

9-80 

21-2 

40-00 

38-80 

24-5 

ii.      „ 

8-85 

22-8 

47-50 

29-70 

18-6 

12. 

6-93 

31-2 

20-10 

47-90 

34-4 

13.  Persian 

6-00 

14-0 

59-20 

26-80 

10-1 

14.        „ 

8-50 

12-0 

60-60 

27-40 

14-0 

16. 

2-10 

16-0 

58-10 

25-90 

3-6 

16.         ,,      in  sticks 

traces 

15-6 

73-90 

10-50 

traces 

17.  Ifalwa 

7-30 

15-2 

60-70 

24-10 

12-0 

18.         „ 

5-88 

13-6 

61-10 

25-20 

9-5 

19.  Egyptian 

7-00 

14-8 

56-90 

28-30 

12-3 

In  the  next  table  I  give  the  estimation  of  several  samples  of 
EA  factum  OjjlI. 


No. 

Water  per  cent. 

Morphia  per  cent. 

No. 

Morphia  per  cent. 

1 

19-2 

19-4 

7 

22-8 

2 

21-2 

19-7 

8 

19-3 

3 

26-8 

16-2 

9 

20-5 

4 

18-4 

19-6 

10 

15-4 

5 

23-2 

19-7 

11 

20-4 

6 

22-0 

18-2 

The  difference  between  the  maximum  22 '8  and  the  minimum  15 '4, 
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is   equal  to  a  variation  in  the  morphia  strength  of  about  3  to  4 J. 
The  average  percentage  is  19*7. 

I  next  give  a  list  of  the  samples  of  Extraction  Opii  Liquidum  ex- 
amined, with  their  specific  gravities  and  the  amount  of  morphia  in 
the  fluid  ounce. 


No. 

Spec. 
Grav. 

Grs.  Morphia  in 

fl.  oz. 

No. 

Spec. 
Grav. 

Grs.  Morphia  in 

fl.  oz. 

I. 

II. 

mean 

I. 

II. 

mean 

1 

0-987 

3-82 

4-08 

3-95 

9 

0-985 

4-68 

4-34 

4-51 

2 

0-992 

4-02 

3-95 

3-98 

10 

1-000 

4-17 

4-01 

4-09 

3 

0-986 

2-66 

2-87 

2-76 

11 

0-989 

3-68 

3-75 

3-76 

4 

0-993 

3-04 

3-89 

3-46 

12 

3-71 

5 

0-996 

3-73 

312 

3-42 

13 

2-28 

6 

0-995 

2-26 

2-06 

2-16 

14 

0-61 

7 

0-992 

1-78 

1-63 

1-66 

15 

2-22 

8 

0-996 

4-33 

4-34 

4-33 

It  will  be  observed  that  in  these  fifteen  samples  the  grains  of 
morphia  in  the  fluid  ounce  varied  from  0'6  to  4*5,  the  average  being 
3'12.  Only  one  estimation  of  the  last  four  was  made,  as  these  were 
examined  some  months  ago,  without  any  intention  of  publishing  the 
results.  In  one  or  two  cases  it  would  have  been  advisable  to  repeat 
the  determination  of  the  morphia,  but  the  quantity  of  each  sample 
admitted  of  only  two  estimations  being  made. 

In  the  following  table,  I  give  the  assays  of  eighteen  samples  of 
the  Tinctura  Opii,  with  their  specific  gravities. 


No. 

Spec. 
Grav. 

Grs.  Morphia  in 

fl.  oz. 

No. 

Spec. 
Grav. 

Grs.  Morphia  in  fl.  oz. 

I. 

II. 

mean 

I. 

II. 

mean 

1 

•922 

3-30 

3-50 

3-40 

10 

•960 

3-50 

3-57 

3-53 

2 

•938 

2-80 

2-70 

2-75 

11 

•953 

3-04 

3 

•955 

2-10 

2-10 

210 

12 

•936 

3-90 

4 

•940 

2-90 

3-70 

3-30 

13 

3-71 

5 

•956 

2-05 

2-10 

2-07 

14 

4-37 

6 

•937 

2-08 

2-23 

2-15 

15 

2-02 

7 

•929 

2-12 

3-28 

320 

16 

0-83 

8 

•957 

3-62 

3-45 

3-53 

17 

1-91 

9 

•962 

1-40 

1-59 

1-49 

18 

0-55 

In  this,  the  most  important  of  the  opium  preparations,  the  varia- 
tion in  morphia  strength  extends  from  4'37  to  0'55  grs.  in  the  fluid 
ounce;  the  average  being  2' 66. 

The  method  employed  in  all  the  above  noted  assays,  is  a  modifi- 
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cation  of  that  recommended  in  the  British  Pharmacopoeia.  I  find 
that  the  precipitate  of  crude  morphia  obtained  in  that  process  is 
equal  on  an  average  to  T7oths  of  its  weight  of  the  pure  base.  It  is 
a  process,  which,  I  have  every  reason  to  believe,  gives  at  least  as 
accurate  results  as  those  obtainable  by  any  of  the  recognized 
methods. 

I  think  the  most  obvious  conclusion  to  be  arrived  at  from  the 
foregoing  experiments,  and  from  those  of  other  observers,  is  that  the 
opium  preparations  are  not  remedies  to  be  relied  on.  When  one 
considers  that  a  physician  who  prescribes  for  his  patient  one  dram 
of  laudanum,  intending  that  the  latter  should  receive  thereby  J  of  a 
grain  of  morphia,  may  in  reality  be  only  giving  him  y1^  of  a  grain, 
it  is  manifest  that  this  indicates  a  condition  of  things  demanding 
amendment.  It  has  been  proposed  by  Dr.  Squibb  (reported  in  the 
Year-Book  for  1870)  to  prepare  a  strong  tincture,  assay  it,  and  then 
dilute  to  the  proper  strength,  or  at  least  to  prepare  the  tincture,  etc., 
from  assayed  opium.  I  am  afraid,  however,  that  there  would  be 
great,  if  not  insuperable,  difficulty  in  getting  this  system  brought  into 
general  use.  The  trouble  involved  in  following  such  a  plan  would 
deter  the  majority  of  pharmacists  from  adopting  it.  For  my  own  part, 
I  believe  the  ultimate  solution  of  the  difficulty  will  be  the  abolition 
of  all  the  galenical  preparations  of  opium  from  the  Pharmacopoeia. 
Indeed,  unless  opium  possesses  therapeutical  properties,  which  are 
not  possessed  by  its  alkaloids,  there  can  be  no  reason  for  retaining 
it.  That  is  a  question,  of  course,  to  be  decided  by  medical  men.  Still, 
I  venture  to  think  that  our  knowledge  of  the  physiological  effects  of 
opium  and  its  constituents  is  sufficiently  complete  to  enable  us  to 
affirm  that  all  the  objects  for  which  opium  is  prescribed  can  be 
attained  equally  well  by  the  use  of  its  alkaloids.  Among  these,  only 
three  can  be  said  to  have  any  practical  importance,  viz.,  morphia, 
codeia,  and  narceine,  which  are  all  hypnotics,  and  seem  to  differ  from 
one  another  mainly  in  the  amount  required  to  produce  the  desired 
effect.  The  other  bases  are  either  inert  in  ordinary  doses,  or  exist 
in  such  minute  quantities  that  the  proportion  of  them  in  a  large 
dose  of  laudanum  could  only  produce  a  physiological  effect  in  the 
imagination  of  a  homcaopathist. 

I  believe  that  the  chief  work  of  pharmaceutical  chemistry  for  a 
long  time  to  come  will  consist  in  the  perfecting  of  processes  for  the 
isolation  of  the  active  principles  of  the  vegetable  remedies,  so  that 
in  due  time  all  the  mediasval  tinctures  and  decoctions  of  the  Phar- 
macopoeia will  become  obsolete,  and  be  superseded  by  preparations 
of  definite  and  invariable  strength.     It  is  my  sincere  hope  that  this 
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paper,  meagre  and  imperfect  though  it  is,  may  in  some  small  mea- 
sure be  the  means  of  hastening  such  a  desirable  consummation. 


REPORT  ON  THE  ASSAY  OF  OPIUM  FOR  MORPHIA. 

By  Edward  Lawrance  Cleaver,  F.C.S. 

In  order  to  thoroughly  criticize  the  different  processes  in  present 
use  for  the  estimation  of  morphia  in  opium,  it  is  necessary  to  have 
a  thorough  knowledge  of  the  following  points  : — 

1.  What  are  the  constituents  of  opium  ? 

2.  In  what  state  of  combination  do  they  exist  ? 

3.  The  action  of  solvents  and  reagents  on  these  principles. 

4.  The  action  of  solvents  on  opium. 

5.  The  action  of  alkalies  on  solutions  of  opium. 

6.  The  action  of  heat,  acids,  etc.,  on  morphia. 

This  paper  will  therefore  be  divided  into  two  parts.  The  first 
consists  of  remarks  on  the  foregoing  heads  ;  the  second  of  the  appli- 
cation of  these  remarks  to  point  out  the  advantages  and  disadvantages 
of  the  existing  processes  used  for  opium  analysis. 

Part  I. 

The  principal  constituents  of  opium  are  as  follows  : — morphine, 
narcotine,  narceine,  codeine,  thebaine,  papaverine,  a  substance  re- 
sembling caoutchouc,  probably  two  resins,  meconic  acid  and  calcium 
salts,  and  a  substance  we  will  designate  by  the  name  of  extractive. 

Of  these  the  morphine  in  all  probability  exists  combined  with  the 
meconic  acid  to  form  soluble  meconate  of  morphine. 

The  narcotine  is  either  entirely  free  or  partly  combined  with  acid. 

The  remaining  alkaloids  are  probably  in  a  state  of  combination. 

The  meconic  acid  is  partly  free  and  partly  combined. 

The  action  of  different  solvents  and  reagents  on  the  principles  of 
opium  is  as  follows  : — 

Water  (distilled). — Morphine  is  soluble  to  the  extent  of  one  part 
in  1000 ;  narcotine  in  10,000 ;  narceine  is  sparingly  soluble,  though 
more  so  than  morphine ;  the  meconic  acid  is  freely  soluble ;  the 
resin,  caoutchouc,  etc.,  are  insoluble. 

Alcohol. — Morphine  is  sparingly  soluble  in  cold  alcohol,  freely  in 
boiling.  The  remaining  alkaloids,  resin,  and  caoutchouc  are  so- 
luble. 

Fusel  Oil. — All  the  alkaloids  are  freely  soluble  in  fusel  oil.  The 
resin  is  also  slightly  soluble. 
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Ether,  Benzol,  Bisulphide  of  Carbon. — Morphine  is  soluble  to  the 
extent  of  one  part  in  2000 ;  the  remaining  alkaloids  are  freely  so- 
luble.    The  resin  in  insoluble  ;  caoutchouc  soluble. 

Acids. — The  whole  of  the  alkaloids  and  resins  are  soluble  in  acids. 

Fixed  Alkalies. — Morphine  is  freely  soluble  in  solutions  of  fixed 
ajkalies ;  narcotine  is  insoluble.  In  the  presence  of  morphine  narco- 
tine  is  dissolved  by  lime  water  ;  narceine  is  soluble.  The  remaining 
alkaloids  are  insoluble.     The  resin  is  partly  soluble. 

Ammonia. — Morphine  is  sparingly  soluble  in  ammonia,  a  one  per 
cent,  solution  dissolving  five  parts  in  1000.  The  narceine  and 
codeine  are  soluble.  The  remaining  alkaloids  and  resin  are  in- 
soluble. 

Action  of  Solvents  on  Opium. 

It  follows  from  the  foregoing  remarks  that  when  opium  is  treated 
with  water  the  solution  contains  meconate  of  morphine,  salts  of 
narcotine,  and  other  alkaloids ;  resin,  taken  into  solution  by  the  free 
acid  present ;  calcium  salts,  meconic  acid,  and  extractive. 

An  alcoholic  solution  will,  in  addition  to  the  above,  contain  more 
narcotine,  caoutchouc,  fat,  and  resin. 

The  question  here  arises  as  to  whether  water  will  thoroughly 
exhaust  the  opium  of  its  morphine.  Opinions  on  this  point  are 
divided,  but  I  believe  that,  provided  the  solution  produced  be  acid, 
water  will  effectually  exhaust  the  marc. 

It  may  be  said  that  opium  after  prolonged  treatment  with  water 
has  a  bitter  taste,  thus  proving  some  constituent  to  be  present ;  but 
that  this  bitterness  is  not  due  to  morphine  may  be  proved  by  treat- 
ing the  marc  with  benzol,  ether,  or  bisulphide  of  carbon,  when  the 
bitterness  is  entirely  removed.  Preliminary  treatment  with  one  of 
the  above-mentioned  solvents  is  recommended  by  some  authors,  and 
this  plan  has  the  advantage  that  the  quantity  of  water  required  for 
the  after  treatment  of  the  opium  is  much  less  than  if  the  preliminary 
exhaustion  be  omitted,  and  also  that  the  narcotine  being  nearly  all 
removed,  the  point  of  exhaustion  is  more  easily  noticed  by  the 
solution  dropping  through  devoid  of  bitterness.  It  must,  however, 
be  remembered  that  a  slight  loss  of  morphine  is  entailed  by  the 
preliminary  treatment,  but  the  amount  may  be  calculated  by  adding 
•0Q5  gr.  for  every  10  c.c.  of  solvent  used  to  the  amount  of  morphine 
afterwards  found. 

Hot  water  is  also  recommended  by  some,  but  I  do  not  think  much 
advantage  is  gained  by  its  use,  as  the  following  experiment  will 
prove. 
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No.  1.  100  grains  of  dried  powdered  opium  were  treated  with  hot 
water.  It  yielded  69  per  cent,  of  extract  and  12*2  per  cent,  of  brown 
crystalline  morphine. 

No.  2.  100  grains  of  the  same  opium  were  treated  with  cold  water 
by  percolators ;  five  fluid  ounces  of  water  were  used  and  then  the 
solution  had  a  very  bitter  taste.  It  yielded  54" 3  per  cent,  extract 
and  11*9  per  cent,  of  coloured  crystalline  morphine. 

No.  3.  100  grains  were  treated  first  with  boiling  benzine  and 
afterwards  percolated  with  water.  It  required,  under  3  ounces  of 
liquid  to  render  the  marc  tasteless,  whilst  in  the  previous  experi- 
ment 5  fluid  ounces  were  required,  and  even  then  the  solution 
obtained  was  slightly  bitter.  The  liquid  yielded  547  per  cent,  of 
extract  and  12*2  of  coloured  crystalline  morphine. 

It  will  be  seen  from  these  experiments  that  although  hot  water 
dissolves  more  from  opium  than  cold  water,  yet  the  yield  of  morphine 
is  not  greater.  The  effect,  however,  of  first  using  benzine  is  more 
marked  ;  and  the  increased  yield  of  morphia  I  believe  to  be  due  to 
the  fact  that  less  water  being  used,  less  time  was  required  to  eva- 
porate the  solution,  and  thus  destruction  of  the  morphia  by  heat  is 
avoided.  I  also  tried  the  effect  of  mixing  opium  with  chalk,  and 
then  adding  water,  and  percolating. 

100  grains  of  opium,  as  before,  yielded  45  per  cent,  of  extract, 
which  gave  11*9  per  cent,  of  brown  crystalline  morphine. 

The  difference  in  extract  yielded  by  this  plan  is  due  to  the  fact 
that  the  free  acid  being  neutralized  by  the  chalk,  the  meconic  acid, 
part  of  resin,  the  whole  of  the  meconate  of  calcium,  and  part  of 
narcotine  are  removed  from  solution,  and  so  diminish  the  weight  of 
extract  obtained.  The  results  obtained  by  this  process  compared 
with  others  will  be  given  further  on. 

Action  of  Alkalies  on  Infusion  and  Tincture  of  Opium. 

Ammonia. — If  excess  of  solution  of  ammonia  be  added  to  infusion 
of  opium  a  precipitate  is  obtained,  which  consists  chiefly  of  morphine, 
but  contains  small  quantities  of  narcotine  and  other  alkaloids,  me- 
conate of  calcium,  and  resin.  This  precipitate  is  either  crystalline 
or  amorphous,  according  as  the  solution  was  hot  or  cold  when 
precipitated.  If  the  solution  be  concentrated  until  about  equal  to 
twice  the  weight  of  opium  employed,  and  ammonia  added  to  the 
boiling  liquid,  with  constant  stirring,  the  resin  is  precipitated,  melts 
and  adheres  firmly  to  the  sides  of  the  containing  vessel  or  to  the 
glass  rod  used  for  stirring.     The  liquid  can  then  be  poured  off 


BRITISH    PHARMACEUTICAL    CONFERENCE.  505 

immediately,  when  the  morphine,  etc.,  will  begin  to  be  precipitated 
owing  to  the  change  of  temperature.  The  crystals  so  obtained  are 
free  from  the  resin  and  light  brown  in  colour.  The  morphine  is 
not  entirely  precipitated  by  ammonia  from  infusion  of  opium,  owing 
to  the  solubility  of  morphine  in  water  and  in  ammonia.  If  the 
ammonia  be  added  in  slight  excess  only,  and  the  liquid  allowed  to 
stand  until  the  smell  of  the  ammonia  has  disappeared,  then  the 
amount  of  morphine  left  in  solution  should  correspond  to  the  amount 
of  liquid  used,  unless  there  be  any  constituent  in  the  infusion  of 
opium  which  prevents  tlie  complete  precipitation  of  morphine.  This, 
according  to  Professor  Dragendorff,  is  the  case.  The  following 
experiments,  however,  tend  to  prove  that,  provided  the  excess  of 
ammonia  be  nearly  driven  off,  the  amount  of  morphine  left  in  solu- 
tion is  in  direct  accordance  with  its  solubility  in  water. 

6"4i8  grams  of  dried  Turkey  opium  were  exhausted  with  water, 
and  concentrated  to  35  c.c.  It  yielded  ,800  gram  of  morphine. 
The  solution,  which  with  the  wash  water  measured  70  c.c,  was 
shaken  repeatedly  with  fusel  oil;  fusel  oil  removed  and  evaporated. 
The  residue  was  treated  with  dilute  acid  and  precipitated  with 
ammonia.  This  last  operation  was  performed  entirely  with  about 
10  c.c.  of  liquid.  It  yielded  -067  gram  of  morphine,  which  with 
'010  to  be  added  for  loss  of  morphine  in  the  10  c.c.  of  liquid  gave 
•077,  or  only  '005  gram  in  excess  of  the  theoretical  quantity,  which 
may  be  accounted  for,  as  the  morphine  was  not  quite  free  from 
colour. 

Five  grams  of  Persian  opium  treated  as  above  yielded  *460  gram 
of  morphine,  and  50  c.c.  of  liquid  was  used.  This  treated  by  amy  lie 
alcohol  gave  "053  gram  of  morphine. 

6*480  grams  of  a  very  rich  sample  of  Persian  opium  gave  "907 
of  morphine,  6*80  c.c.  of  wash  water  were  used.  This  by  treatment 
with  amylic  alcohol  yielded  "087  gram  of  morphine. 

There  is,  however,  one  point  in  connection  witli  the  precipitation 
of  morphine  by  ammonia  to  which  special  attention  must  be  paid. 
It  is  that  solutions  of  opium  from  which  the  morphine  has  heen 
precipitated  by  slight  excess  of  ammonia,  if  left  to  stand  until  the 
smell  of  ammonia  has  disappeared,  redissolve  a  large  quantity  of 
the  precipitate,  so  that  care  must  be  taken  that  the  liquid  should 
always  have  a  slight  excess  of  ammonia  present.  It  is,  I  believe,  to 
the  neglect  of  this  fact  that  Professor  Dragendorff  has  made  the 
statement  that  opium  contains  some  ingredient  which  hinders  the 
precipitation  of  the  morphine. 

When,  however,  ammonia  in  strong  excess  was  allowed  to  remain 
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in  the  liquid,  the  amount  of  morphine  extracted  by  amylic  alcohol 
was  much  greater,  in  one  case  as  mnch  as  3  per  cent. 

If  the  opium  before  treatment  with  water  has  been  mixed  with 
chalk,  then  the  precipitate  obtained  by  ammonia  consists  of  mor- 
phine, narcotine,  and  resin,  the  meconate  of  calcium  being  entirely 
got  rid  of.  If  the  opium  has  been  treated  with  boiling  benzine, 
bisulphide  of  carbon,  or  ether,  previous  to  infusion,  then  the  precipi- 
tate consists  of  morphine,  meconate  of  calcium,  resin,  and  minute 
quantities  of  other  alkaloids.  The  following  experiment  will  illus- 
trate the  difference  in  composition  of  the  precipitate  under  these 
different  circumstances. 

No.  1.  6-480  grams  of  dried  opium  treated  with  cold  water,  the 
solution  evaporated  to  half  an  ounce,  ammonia  added  in  slight  ex- 
cess, and  allowed  to  stand  twenty-four  hours,  gave  1*695  gram  of 
precipitate  ;  of  this  1*506  was  soluble  in  boiling  alcohol.  The  alco- 
holic residue,  etc.,  treated  with  bisulphide  of  carbon  lost  "358  gram. 
The  remainder  dissolved  in  dilute  acid,  and  treated  with  slight  ex- 
cess of  ammonia,  yielded  *870  gram  of  morphine. 

No.  2.  6*480  grams  mixed  with  chalk,  and  treated  as  above,  gave 
1'258  of  precipitate  by  ammonia.  Of  this  1*200  was  soluble  in  alco- 
hol, *267  soluble  in  bisulphide  of  carbon,  and  *858  of  morphine. 

No.  3.  6*480  grams  treated  with  bisulphide  of  carbon,  and  after- 
wards exhausted  with  water,  yielded  1*332  gram  of  precipitate  by 
ammonia,  of  which  1*137  was  soluble  in  alcohol,  and  *008  in  bisul- 
phide of  carbon,  and  yielded  *880  of  morphine. 

From  this  it  will  be  seen — 

'  Precipitate  by  Ammonia. 
Portion  soluble  in  Alcohol 

,,  ,,  C  S2. 

Morphine  contained  in  precipitate 

That  a  large  quantity  of  morphine  escapes  precipitation  by  am- 
monia is  a  point  to  be  carefully  remembered,  as  in  the  case  of  a  bad 
opium  containing  only  from  2  to  4  per  cent,  of  morphine,  more  mor- 
phine might  remain  in  the  liquid  than  was  precipitated. 

It  has  been  proposed  to  take  the  weight  of  the  precipitate  given 
by  ammonia  as  a  criterion  of  the  goodness  of  opium;  and  good  opium 
should  certainly  not  give  less  than  14  to  15  per  cent,  of  it,  but  it 
should  be  borne  in  mind  that  it  does  not  contain  more  than  half  its 
weight  of  morphine. 

If  ammonia  be  added  to  infusion  of  opium  (which  has  been  acidi- 
fied with  hydrochloric  acid)  until  exactly  neutral,  the  resin  and  me- 
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conate  of  calcium  are  precipitated,  whilst  soluble  hydrochlorate  of 
morphine  remains  in  solution  ;  the  precipitate  can  tben  be  filtered 
off,  and  then  ammonia  be  added  to  the  filtrate  in  slight  excess ;  a 
light  coloured  precipitate  is  obtained,  -which  consists  of  morphine 
and  narcotine  in  a  very  pure  form. 

Potash,  soda,  and  lime,  added  to  infusion  of  opium,  cause  a  pre- 
cipitate of  narcotine,  and  resin,  and  meconate  of  calcium  ;  but  the 
morphine  is  dissolved  by  the  excess  of  alkali  present.  If  the  solu- 
tion be  filtered  quickly  the  morphine  soon  separates  out,  and  is  in  a 
very  pure  form;  but  there  is  some  loss  in  the  process,  as  I  have 
never  been  able  to  recover  by  this  means  as  much  morphine  as  by 
other  processes.  Lime  water  also  dissolves  narcotine  to  some  extent, 
provided  morphia  be  present. 

Action  of  Heat  on  Morphia. — If  morphine  or  its  salts  be  boiled 
with  water  for  some  time,  the  solution  becomes  coloured  ;  if  acids 
in  excess  be  present,  the  action  is  more  marked  ;  whilst  with  alkalies 
the  action  is  stronger  still,  and  a  flocculent  brown  precipitate  is  soon 
formed.  The  following  experiments  may  prove  useful  as  showing 
that,  provided  allowance  be  made  for  the  solubility  of  morphine  in 
water,  the  precipitate  is  complete  : — 

I  took  -583  gr.  of  pure  morphine,  dissolved  in  acid  and  treated 
with  slight  excess  of  ammonia.  After  twenty-four  hours  the  preci- 
pitate w^as  collected,  dried,  and  weighed  ;  it  gave  "552  gr.  of  mor- 
phine ;  the  wash  water  was  30  c.c,  equivalent  to  *030  of  morphine, 
thus  making  the  total  "582  gr. 

•113  gr.  of  pure  morphine,  treated  as  above,  gave  *100  gr.  of  pre- 
cipitate and  13  c.c.  of  liquid,  which  would  correspond  to  "013  gr.  of 
morphine,  thus  making  the  total  *113. 

Ammonia  added  to  tincture  of  opium,  or  to  an  alcoholic  solution 
of  the  precipitate  produced  by  ammonia,  produces  a  precipitate  of 
part  of  the  morphine  and  part  of  the  narcotine  present,  the  amount 
remaining  in  solution  depending  on  the  strength  and  quantity  of 
the  alcoholic  liquid ;  if  the  liquid  be  tincture  of  opium,  then  the 
precipitate  contains  meconate  of  calcium. 

Part  II. 

In  commencing  my  criticisms  on  the  processes  in  use,  I  will  begin 
with  the  most  simple,  and  then  proceed  to  describe  others  more  com- 
plicated. 

Arnoldi's  process  (Joum.  Chem.  Soc,  1874).  Opium  is  exhausted 
with  water,  the  solution  treated  with  animal  charcoal,  concentrated 
and  precipitated  by  ammonia.     The  precipitate  is  collected,  dried, 


508  BRITISH    PHARMACEUTICAL    CONFERENCE. 

and  weighed  as  impure  morphine.     The  author   states  that  good 
opium  should  yield  above  14  per  cent. 
The  objections  are — 

1.  That  the  morphine  is  not  entirely  precipitated  by  ammonia. 

2.  That  the  precipitate,  though  called  impure  morphine,  does  not 
contain  much  more  than  half  its  weight  of  morphine. 

3.  The  use  of  animal  charcoal  ensures  loss  of  alkaloid,  as  the  un- 
dermentioned experiment  will  prove  : — 

2'435  grams  of  pure  morphia  were  dissolved  in  acid  and  boiled 
with  animal  charcoal.  The  morphine  was  precipitated,  and  the 
amount  obtained,  allowing  for  loss  by  solubility,  was  2#405  gr.,  thus 
indicating  a  loss  of  over  1  per  cent. 

A  second  experiment  showed  even  a  higher  loss . 

The  process  given  by  Professor  Fliickiger  in  the  Pharmacographia 
is  better,  but  far  from  perfect.  It  is  as  follows: — Opium  is  exhausted 
by  boiling  ether,  the  residue  dried,  treated  with  water,  and  precipitated 
by  ammonia.     This  precipitate  recrystallized  from  boiling  alcohol. 

Professor  Fliickiger  himself  describes  the  process  as  imperfect, 
and  gives  his  reasons.  He  is  one  of  the  very  few  who  seem  to  have 
taken  notice  of  the  loss  of  morphine  by  virtue  of  its  solubility  and 
of  its  destruction  by  heat.    The  chief  objections  to  the  process  are — 

1.  The  long- continued  boiling  with  ether  (twenty  or  thirty  times 
repeated  with  fresh  quantities)  takes  away  some  of  the  morphia, 
and  care  must  be  taken  that  the  ether  employed  is  free  from  alcohol 
and  water. 

2.  The  loss  of  morphia  by  virtue  of  its  solubility. 

3.  In  crystallizing  from  alcohol  much  morphia  remains  in  solu- 
tion, but  the  crystals  deposited  are  very  pure. 

The  small  proportions  of  morphine  found  by  Professor  Fliickiger 
tend  to  prove  the  correctness  of  these  statements. 

Guibourt's  process  (Journal  de  Pharmacie  et  de  Chimie)  consists  in 
exhausting  opium  with  water,  precipitating  by  ammonia,  and  wash- 
ing the  precipitate  first  with  dilute  alcohol  to  remove  narcotine  and 
colouring  matter,  and  afterwards  dissolving  the  morphine  by  means 
of  strong  alcohol.  The  alcoholic  solution  is  evaporated,  dried,  and 
weighed. 

The  objections  to  this  process  are  loss  of  morphine  by  washing 
the  precipitate  with  dilute  alcohol,  and  in  the  precipitation  with 
ammonia. 

The  residue  obtained  by  the  evaporation  of  the  alcoholic  solution 
is  not  pure  morphine,  but  contains  narcotine  and  resin. 

Schacht's  process  (Archiv  der  Pharmacie,  1863).     The  process  is 
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an  improvement  on  the  last  mentioned.  It  consists  in  exhausting 
opium  with  water  by  two  or  three  macerations,  treating  with  animal 
charcoal,  concentrating,  and  adding  ammonia.  The  precipitate  is 
weighed,  treated  with  ether  and  the  ethereal  solution  evaporated 
and  weighed.  The  portion  insoluble  in  ether  is  treated  with  strong 
alcohol,  the  alcoholic  solution  evaporated,  dried  and  weighed  ;  or  it 
is  washed  with  water  and  dilute  alcohol,  and  again  weighed,  the 
weight  being  taken  as  pure  morphia. 

This  process  has  the  following  objections : — 

1.  The  amount  of  water  used  by  macerating  three  successive 
times  necessitates  long  applications  of  heat  for  evaporating,  which 
tends  to  destroy  the  morphia.  The  meconic  acid  present  is  also 
split  up  and  forms  other  coloured  matters,  which  help  to  make  the 
morphine  impure. 

2.  The  animal  charcoal  used  retains  alkaloid. 

3.  If  the  alcoholic  solution  be  evaporated,  the  results  are  high,  as 
it  contains  colouring  matter  and  resin. 

4.  If  washed  with  alcohol  (dilute)  and  water,  morphine  is  dis- 
solved away. 

5.  No  mention  is  made  of  the  morphine  lost  in  precipitating. 

It  is,  however,  the  best  of  those  processes  in  which  water  is  used 
alone  as  a  solvent,  and  by  slightly  modifying,  as  follows,  can  be 
made  to  produce  very  good  results. 

The  solution  from  which  the  morphine  has  been  precipitated  by 
ammonia  should  either  be  measnred  and  allowance  made  for  the 
morphia  dissolved,  or  it  should  be  treated  with  amylic  alcohol  as 
before  described. 

1.  The  opium  should  be  first  treated  with  benzine,  as  by  that 
means  less  water  is  required  for  exhaustion,  and  the  marc  should  be 
percolated,  not  macerated. 

2.  The  use  of  animal  charcoal  should  be  precluded,  the  morphia 
being  purified  by  being  dissolved  in  acid,  made  neutral,  filtered, 
and  then  adding  ammonia. 

The  process  devised  by  Merck,  consists  in  exhausting  with  water, 
and  precipitating  by  means  of  carbonate  of  soda  and  heat.  The 
precipitate  is  dissolved  in  acetic  acid  and  made  neutral,  filtered,  and 
excess  of  ammonia  added. 

This  process  has  the  following  objections  : — 

1.  The  alkali  and  heat  cause  destruction  of  the  morphine. 

2.  No  account  is  taken  of  the  loss  by  precipitation.  It  has  the 
advantage  that  the  method  of  purification  proposed  avoids  loss  of 
morphine. 
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Gruillermond's  process  consists  in  treating  opinm  with  alcohol, 
and  adding  ammonia  to  the  alcoholic  solution.  The  morphine  so 
produced  is  very  pure,  but  as  a  large  quantity  remains  dissolved  in 
the  alcohol,  it  is  only  a  comparative  method.  The  precipitate  also 
contains  meconate  of  calcium. 

The  process  of  Staples,  which  consists  in  adding  alcohol  to  con- 
centrated infusion  of  opium,  then  after  nitration  mixing  more 
alcohol  and  ammonia,  is  also  open  to  the  same  objections  as  the  last. 

The  process  of  Mohr,  which  has  been  adopted,  with  slight  modi- 
fications, by  the  compilers  of  the  B.  P.,  consists  in  exhausting  opium 
with  water,  mixing  with  milk  of  lime,  and  boiling  ;  the  filtered  liquid 
is  mixed  with  hydrochloric  acid  and  concentrated.  It  is  then  made 
exactly  neutral  with  ammonia,  filtered,  and  mixed  with  excess  of 
ammonia.  The  precipitate  dried  and  weighed.  This  process  if 
properly  and  carefully  carried  out  is  one  of  the  best,  as,  by  the  use 
of  lime,  the  resin  and  meconate  of  calcium,  also  meconic  acid,  is 
removed  from  solution.     The  objections  to  it  are — 

1.  That  the  large  quantity  of  water  used  and  the  subsequent  eva- 
porations cause  loss  of  morphine. 

2.  That  no  account  is  taken  of  the  loss  of  morphia  by  non-preci- 
pitation. 

The  modifications  I  would  introduce  are  as  follows : — 

1.  The  opium  should  be  first  treated  with  bisulphide  of  carbon  or 
benzine. 

2.  The  dried  residue  should  then  be  mixed  with  its  own  weight 
•  of  lime  and  two  or  three  times  its  bulk  of  some  inert  powder,  such 

as  pumice  or  glass.  It  is  then  to  be  percolated  with  water,  the  first 
part  of  percolate  being  returned  as  fast  as  it  runs  through.  By  this 
means  much  less  water  will  be  required  to  exhaust  the  opium  than 
would  otherwise  be  the  case.  After  the  opium  is  exhausted,  which 
will  be  known  by  the  liquid  dropping  through  devoid  of  taste,  the 
solution  should  be  exactly  neutralized  with  dilute  sulphuric  acid,  and 
filtered,  and  the  precipitate  washed.  The  clear  solution  is  then  to 
be  evaporated  over  a  water- bath  until  its  bulk  is  about  half  an 
ounce,  and  again  filtered  if  requisite ;  then  ammonia  is  to  be  added 
in  slight  excess,  and  the  liquid  allowed  to  stand  twenty-four  hours. 
The  precipitate  can  then  be  collected,  washed  with  ether,  and  dried, 
and  to  the  amount  found  must  be  added  the  amount  corresponding 
to  the  quantity  of  water  used  in  precipitating  and  washing.  The 
morphia  obtained  by  this  process  is  of  a  dull  white  colour,  crystal- 
line, perfectly  soluble  in  alcohol,  acids,  and  alkalies. 

In  concluding  these  few  remarks,  which  I  hope  may  prove  useful 
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as  indicating  which  methods  are  most  likely  to  give  correct  re- 
sults, I  beg  to  state  that  I  do  not  consider  the  subject  in  any  way 
exhausted,  and  that  I  still  intend  to  work  upon  opium  analysis, 
and  hope  to  communicate  further  results  at  another  meeting  of 
the  Conference. 

Table  showing  amount  of  morphine  obtained  by  different  pro- 
cesses on  samples  of  dried  powdered  opinm  : — 
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NOTE  ON  THE  ASSAY  OF  OPIUM. 

By  B.  S.  Proctor. 

During  the  last  six  years  I  have  had  the  estimation  of  morphia 
in  opium  pretty  frequently  under  my  consideration,  and  have  ac- 
cumulated numerous  disjointed  facts,  which  I  have  looked  forward 
to  bringing  under  the  notice  of  this  Conference  so  soon  as  I  had 
arrived  at  a  satisfactory  conclusion.  This  I  have  not  yet  accom- 
plished, and  I  should  not  now  presume  upon  troubling  you  with  a 
record  of  inconclusive  experiments,  were  it  not  that  the  announce- 
ment of  Mr.  Cleaver's  report  upon  the  same  subject  suggests  the 
propriety  of  my  putting  on  record  a  few  experimental  results  and 
theoretical  deductions  while  the  subject  is  before  you. 

Experience  soon  taught  me  that  it  was  useless  to  trust  to  any 
reaction,  or  series  of  reactions,  based  only  upon  a  knowledge  of  the 
behaviour  of  the  proximate  constituents  of  opium  in  the  separate 
state ;  and  a  more  extended  experience  added  the  conclusion  that  a 
process  acting  satisfactorily  with  one  sample  of  opium  may  not  give 
results  equally  good  with  another. 

Narcotine,  we  are  taught  to  believe,  is  not  soluble  in  aqueous 
liquors  free  from  acid  reaction,  but  experiment  shows  that  aqueous 
solutions  of  opium,  having  no  acid  reaction,  contain  it  in  notable 
quantity.  We  are  also  taught  that  narcotine  is  not  soluble  in  lime 
water,  yet  experiment  shows  that  this  is  not  to  be  trusted  to  for 
separating  morphia  from  narcotine  when  thrown  down  together. 
In  like  manner  I  find  my  record  of  experiments  furnishes  me  with 
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many  statements  apparently  in  contradiction  to  the  teachings  of  the 
handbooks.  I  say  apparently  in  contradiction,  for  we  cannot  say 
that  there  is  any  real  contradiction  so  long  as  the  circumstances  do 
not  precisely  coincide.  Here  lies  the  index  to  the  whole  difficulty. 
No  two  samples  of  opium  are  precisely  alike,  consequently  in  no  two 
assays  are  the  alkaloids  presented  under  circumstances  which  pre- 
cisely coincide;  and  any  process  contrived  with  the  view  of 
eliminating  uncertainty  can  only  be  accepted  as  satisfactory  when 
it  has  been  proved  by  trial,  upon  every  variety  of  opium,  to  give 
results  as  good  in  each  case  as  can  be  obtained  by  any  other  process. 
If  we  multiply  the  number  of  processes  worthy  of  trial  by  the 
number  of  samples  of  opium  notably  different,  we  should  form  an 
estimate  of  the  number  of  assays  from  which  we  might  draw  a  con- 
clusion. I  have  endeavoured  to  simplify  this  elaborate  subject  by 
dividing  the  process  into  sections,  the  first  being  the  extraction,  the 
obtaining  of  the  morphia  in  solution  together  with  more  or  less  of 
the  other  constituents  of  the  opium  ;  the  less  the  better,  provided 
the  thorough  extraction  of  the  morphia  be  assured.  I  have  not  met 
with  any  instance  in  which  a  thorough  extraction  was  not  easily  and 
speedily  obtained  by  the  method  which  I  published  in  1873*  (i.e., 
reducing  the  opium  to  a  pulp  with  a  little  warm  water,  adding  spirit 
and  percolating  with  spirit).  I  never  found  a  sample  of  opium 
which  did  not  give  an  acid  reaction,  but  it  is  stated  that  some 
samples,  being  destitute  of  free  acid,  require  the  addition  of  an  acid 
to  insure  their  exhaustion.  I  wrill  quote  one  experiment  illustrating 
the  exhausting  of  the  opium. 

200  grains  of  lump  opium  with  half  an  ounce  of  water  rubbed  to 
a  pulp  in  a  warm  mortar,  \\  ounce  of  methylated  spirit  gradually 
added,  the  whole  put  into  a  percolator.  The  percolation  was  slow. 
More  spirit  was  added  as  required,  and  the  percolate  was  fraction- 
ated; the  first  portion  of  2  ounces  yielded  18*8  of  pure  morphia, 
the  second  portion  of  2  ounces  yielded  4*6  of  morphia  nearly  pure, 
and  the  third  portion  consisting  of  3  ounces  yielded  1*0  of  morphia. 
In  this  instance  we  find  200  grains  of  opium  exhausted  with  7  ounces 
of  methylated  spirit.  In  practice,  for  the  sake  of  safety,  I  habitually 
use  at  least  double  this  proportion. 

The  next  stage  is  to  separate  the  alkaloid  from  the  other  matters 
held  in  solution. 

I  have  seen  less  reason  to  fear  the  partial  precipitation  of  the 
alkaloids — morphia  especially — by  reagents  not  supposed  to  preci- 

*  "  Lectures  on  Practical  Pharmacy,"  p.  352. 
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pitate  them,  than  I  have  seen  to  fear  their  imperfect  precipitation 
when  intentionally  thrown  down  from  solutions  containing  the 
extractive  matters  of  opium  ;  besides  which  these  colloid  bodies  de- 
tract from  the  crystalline  conditions  of  the  alkaloids,  which  is  o 
some  importance  in  the  third  stage  of  the  process.  Guided  by  these 
considerations  I  aimed  at  separating  the  bulk  of  amorphous  matter 
before  acting  on  the  crystalloids.  With  this  view  I  evaporate  the 
solution  to  a  syrupy  condition,  adding  a  little  water  towards  the 
end  of  the  evaporation  to  insure  the  spirit  being  got  rid  of  without 
making  the  residue  thicker  than  syrup.  This  syrupy  liquid,  though 
devoid  of  spirit,  holds  in  solution  sundry  matters  reputedly  insoluble 
in  water,  but  which  increase  the  solubility  of  one  another,  while 
their  proportion  to  that  of  the  water  is  considerable,  but  which  do 
not  retain  that  mutually  solvent  action  when  diluted  ;  I  therefore 
add  two  ounces  of  water  (in  the  treatment  of  100  gr.  opium),  by 
which  means  there  is  thrown  down  a  considerable  quantity  of 
caoutchouc,  fat,  resin,  colouring  matter,  narcotine,  etc.  These 
sometimes  adhere  into  a  soft,  plastic  mass,  which  may  remain  at- 
tached to  the  bottom  of  the  dish,  or  be  collected  in  a  lump  on  the 
end  of  a  stirring  rod.  I  have  repeatedly  tested  this  clot  and  found 
it  devoid  of  morphia.  In  physical  qualities  it  varies  with  different 
samples  of  opium.  The  liquor  when  decanted,  or  if  necessary 
filtered,  contains  all  the  opium  constituents  which  are  freely  soluble 
in  both  water  and  spirit,  and  the  treatment  has  rejected  the  great 
bulk  but  not  the  whole  of  those  constituents  which  are  reputedly 
insoluble  in  these  two  menstrua.  It  is  to  be  evaporated  to  two  fluid- 
drams,  an  equal  bulk  of  methylated  spirit  added,  and  then  am- 
monia added  in  slight  excess. 

If  the  spirit  added  exceeds  the  water  present,  mucilaginous  matter 
is  frequently  deposited;  if,  on  the  other  hand,  there  be  a  deficiency 
of  spirit,  the  ammonia  throws  down  much  colour  with  the  alkaloids. 
The  alkaloids  are  sometimes  thrown  down  immediately,  and  in 
powder,  but  in  many  cases  slowly,  in  crystals,  and  contaminated 
with  but  little  colour.  Twelve  to  eighteen  hours  are  allowed  for 
the  deposition  of  the  alkaloids,  which  concludes  the  second  stage  of 
the  process.  The  third  stage  consists  in  the  treatment  of  this 
precipitate.  It  is  collected  on  a  filter,  washed  with  a  mixture  of 
equal  parts  of  methylated  spirit  and  water  till  the  washings  are 
almost  colourless,  about  an  ounce  of  the  dilute  spirit  being  usually 
sufficient,  then  washed  with  water  till  a  drop  on  evaporation  leaves 
an  insignificant  residue. 

The  precipitate  is  then  dried,  and  contains  morphia  in  yellow  or 

L    L 
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brown  crystals,  and  narcofcine,  usually  silky  white.  Without  re- 
moving the  precipitate  from  the  filter,  benzine  is  washed  through  so 
long  as  a  drop  evaporated  on  a  slip  of  glass  leaves  any  conspicuous 
residue.     Half  an  ounce  to  an  ounce  of  benzine  usually  sufficies. 

As  soon  as  the  benzine  evaporates  the  morphia  is  in  condition  for 
weighing.  I  believe  the  process  as  now  described  will  be  found  an 
improvement  upon  that  of  the  Pharmacopoeia,  or  many  others 
which  have  been  recommended,  but  it  is  not  yet  perfect.  The 
morphia  is  not  quite  pure,  and  I  have  not  yet  been  able  to  vary  the 
process  so  as  to  insure  a  satisfactory  approximation  to  purity  in  all 
cases,  without  having  recourse  to  redissolving  and  reprecipitating 
the  morphia.  The  precipitate,  however,  is  so  nearly  pure  morphia 
that  its  behaviour  with  solvents  and  precipitants  can  be  depended 
upon.  It  may  be  dissolved  with  lime  and  water, — filtered, — acidu- 
lated with  hydrochloric  acid, — evaporated  to  small  bulk — and 
precipitated  by  ammonia.  Or  it  may  be  dissolved  with  acid  and 
water,  then  spirit  added,  and  finally  ammonia.  I  have  with  me  a 
sample  of  well  crystallized  morphia  obtained  by  this  latter  method. 
The  use  of  spirit  and  water  as  the  solvents  from  which  to  precipitate 
the  morphia  involves  a  small  loss  amounting  to  about  J  grain  in  the 
original  precipitation,  and  as  much  more  if  a  second  solution  and 
precipitation  is  necessary  ;  but  this  is  a  trifle  compared  to  the  large 
and  uncertain  proportion  of  impurity  contained  in  the  precipitates 
yielded  by  many  of  the  published  modes  of  assay. 

I  think  there  has  been  too  much  stress  laid  upon  avoiding  a  free 
excess  of  ammonia  in  the  precipitation  of  morphia — a  5  per  cent. 
solution  of  ammonia  only  retains  about  04  per  cent,  of  morphia. 
And  I  have  repeatedly  found  liquors,  which  had  had  ammonia  added 
till  a  faint  odour  was  perceptible,  lose  that  odour  on  standing  a  day, 
and  deposit  a  further  crop  on  the  addition  of  more  ammonia. 

Since  writing  this  note,  having  an  assay  in  hand,  I  took  the 
opportunity  of  recording  a  little  more  precisely  the  results  in  this 
respect.  To  the  liquor  prepared  from  100  grains  of  opium,  iu  the 
manner  before  described,  ammonia  was  added  till  the  odour  was 
perceptible  though  not  powerful;  on  standing  eighteen  hours  the 
precipitate  was  collected  on  a  filter,  and  though  the  liquid  was  still 
feebly  evolving  ammonia,  as  indicated  by  red  litmus  paper  slowly 
becoming  blue  when  suspended  over  it,  no  further  precipitation  took 
place  on  standing  six  hours  ;  but  on  the  addition  of  three  drops  more 
of  strong  solution  of  ammonia  a  second  crop  of  morphia  was  obtained ; 
after  standing  eighteen  hours  this  was  collected  separately.  This 
treatment  repeated  again  gave  no  further  precipitation  of  morphia, 
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only  dark  brown  sticky  matter  being  thrown  down.  The  first  pre- 
cipitate after  washing  weighed  6'6,  the  second  2"  5  grains.  The  first,  as 
it  was  thrown  down,  contained  narcotine,  morphia,  and  colour;  the 
second  contained  morphia  and  colour,  and  the  third  colour  only. 
The  first  when  purified  yielded  5*1,  and  the  second  2'0  grains  of  pure 
morphia. 

It  has  been  recommended  to  add  ammonia  freely  and  drive  off 
the  excess  by  evaporation,  a  proceeding  which  I  likewise  think 
objectionable.  It  is  stated  that  morphia  is  not  soluble  in  ammonium 
chloride,  but  if  morphia  be  added  to  a  solution  of  ammonium 
chloride,  ammonia,  is  liberated  and  by  the  repeated  evaporations  the 
whole  of  the  morphia  may  be  dissolved  and  will  be  re-precipitated 
on  the  addition  of  free  ammonia.  I  might  add  many  observations 
having  more  or  less  bearing  upon  the  subject,  but  at  the  present 
time  they  could  only  be  fragmentary  and  ill  digested.  And  though 
I  do  not  deny  the  importance  of  recording  unsuccessful  researches, 
the  value  of  negative  results  depends  much  upon  their  being  so 
arranged  as  to  afford  positive  information. 

I  have  said  I  consider  the  process  of  extraction  satisfactory.  I 
may  now  add  in  conclusion  that  I  think  the  treatment  of  the  liquor 
satisfactory  as  far  as  it  goes ;  that  is,  that  evaporation  and  precipita- 
tion by  water,  followed  by  the  addition  of  spirit  before  precipitation 
is  advantageous,  but  that  some  further  intermediate  treatment,  such, 
for  example,  as  boiling  with  lime,  might  be  beneficial. 

The  treatment  of  the  precipitate  when  formed  is  satisfactory  as 
regards  washing  with  weak  spirit,  then  with  water,  and  finally,  after 
drying,  with  benzine.  I  consider  it  desirable  to  avoid  the  necessity 
for  redissolving  and  again  precipitating  the  morphia  on  account  of 
the  time  and  loss  of  material.  I  therefore  advise  that  the  precipitate 
should  be  weighed  after  treatment  with  benzine,  and  only  subjected 
to  purification  if  on  treatment  with  lime  water  it  is  found  to  be  con- 
taminated with  much  colour  or  a  palpable  amount  of  insoluble 
matter;  and  finally,  I  advise  no  one  to  trust  very  much  to  my  recom- 
mendations. 

So  far  as  the  subject  has  yet  been  investigated,  it  appears  to  me 
that  no  method  or  selection  of  methods  would  give  infallible  results, 
even  in  the  hands  of  an  intelligent  operator,  unless  supplemented  by 
some  considerable  experience. 

I  usually  make  two  assays  of  a  sample  by  different  methods,  and 
whether  they  agree  or  differ  they  are  a  check  upon  one  another  and 
a  lesson  on  the  applicability  of  the  processes. 


516  BRITISH    PHARMACEUTICAL    CONFERENCE. 

NEW  DERIVATIVES  FROM  THE  OPIUM  ALKALOIDS. 

By  C.  R.  Alder  Wright,  D.Sc.  Lond., 

Lecturer  on  Chemistry  in  St.  Mary's  Hospital  Medical  School, 

Since  the  last  meeting  of  the  Conference  the  following  results 
have  been  obtained  in  continuation  of  the  author's  researches  on  the 
subject,  and  in  conjunction  with  Mr.  Gr.  H.  Beckett. 

A  community  of  "  structure  "  between  the  alkaloids  narceine  and 
narcotine  has  been  established,  and  both  have  been  found  to  be 
closely  related  to  a  new  alkaloid,  oxynarcotine,  recently  separated 
from  the  crude  narceine  obtained  from  the  mother-liquors  of  the 
Robertson- Gregory  morphine  extraction  process  by  Messrs.  Mac- 
farlan,  of  Edinburgh,  and  sent  to  the  author  for  further  purification 
and  examination.  To  these  three  bodies  the  following  formulas  are 
found  respectively  to  apply  : — 

Narceine.  Narcotine.  Oxynarcotine. 

(CijH^O.)     {CnHn(CH3)N03}     {CnHn(CH3)N03} 

I  I  I 

CO  CO  CO 

I       (CO.OH         |      fCOH  |       (CO. OH 

c6hJ    o.ch3   c6uA    o.ch,    c6hJ    o.ch3 
(    O.CH,  "(    O.CE,  (;o.chs 

From  each  of  the  three  bases,  by  appropriate  means,  the  bibasic 
acid  hemijpinic  acid — 

{CO.OH 
CO.OH 
O.CHg 
O.CH3 

can  be  prepared,  narcotine  giving  rise  to  the  nearly  correlated 
opianic  acid — 

fCOH 
r  „  \CO.OH 

U6  ^2  1        O.CH3 

I    O.CH3 

by  an  intermediate  reaction;  this  latter,  however,  as  indicated  by 
the  above  formulas,  is  not  producible  from  either  of  the  other  two 
alkaloids. 

In  pursuance  of  this  subject  a  lengthy  research  has  been  made  on 
the  nature  of  the  reactions  undergone  and  the  products  furnished 
by  hemipinic  acid,  with  the  result  of  completely  establishing  that 
this   acid    is   a   benzine    derivative,   as    expressed    by   the    above 


BRITISH  PHARMACEUTICAL  CONFERENCE. 


517 


•'  structural  formula;"  and  that,  moreover,  it  is  a  carboxylated  pro- 
tocatechuic  acid,  the  four  lateral  chains  being  in  one  of  the  two 
relative  positions — 

CO  .  OH  CO  .  OH 


CO. OH  CO.OHfe 

or 

O.CK 


O.CH, 


O.CH. 

The  C  0  .  OH  which  represents  the  Unking — C  0 — radical  in  the 
formula?  of  narcotine,  narceine,  and  oxynarcotine  being  in  one  of  the 
two  positions  (2)  or  (6),  with  reference  to  the  other  three  lateral 
chains,  the  two  oxymethyl  groups  being  in  the  positions  3  and  4, 
and  the  other  remaining  group  in  the  positions  1. 

In  the  course  of  this  research  it  has  been  demonstrated  that 
vanillin,  the  odorous  principle  of  vanilla,  can  be  manufactured  from 
narcotine;  the  small  yield,  however,  has  prevented  this  practical 
application  of  the  hitherto  almost  waste  product  in  morphine-ex- 
traction, narcotine.     The  steps  in  this  operation  are  as  follow  : — 

1.  By  cautious  oxidation  with  manganese  dioxide  and  sulphuric 
acid  narcotine  furnishes,  as  is  well  known,  opianic  acid. 

2.  Opianic  acid,  when  converted  into  sodium  salt  and  cautiously 
heated  with  an  intimate  admixture  of  dry  sodalime,  furnishes  a 
distillate  from  which,  by  fractional  distillation,  a  crystalline  body 
melting  at  41°  and  boiling  at  283°  can  be  separated ;  this  body  is 
methijl-vanillin  (dimethyl  protocatechuic  aldehyde),  formed  thus 
from  the  opianic  acid — 


C«  He 


CO.  OH 
CHO 


CH3 
CH, 


COo  +  CAH, 


COH 
O.CH, 
0.0  a 


3.  By  heating  methyl  vanillin  with  hydrochloric  acid,  methyl 
chloride  is  evolved  and  vanillin  (monomethyl  protocatechuic  alde- 
hyde) is  formed  thus — 


C6H3 


COH 


O.CH,    +HCl  =  CH,Cl  +  CAHo«(O.CH 


O.CH, 


COH 


OH 


A  large  number  of  other  derivatives  from  opianic  acid  have  also 
been  obtained ;  some  of  these   were  previously  known,  and  have 
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been  re-investigated  for  the  purpose  of  establishing  their  "  struc- 
tural "  relations  to  one  another  and  to  bodies  well  known  as  derived 
from  other  sources,  but  not  hitherto  recognized  as  being  in  any  way 
connected  with  any  of  the  natural  alkaloids.  (For  the  details  of 
these  experiments  the  reader  is  referred  to  the  Chem.  Soc.  Journ., 
1876,  February,  March,  and  April  numbers.)  It  is  hoped  that  the 
knowledge  thus  gained  may  ultimately  lead  to  the  synthesis  of  one 
or  other  of  these  alkaloids,  and  thus  pave  the  way  to  the  artificial 
manufacture  of  the  more  valuable  alkaloids,  such  as  morphine  and 
quinine  ;  as  yet,  however,  this  prospect  is  still  far  off. 

Narcotine,  oxynarcotine,  and  narceine,  besides  having  a  consider- 
able amount  of  community  of  "  structure,"  resemble  one  another, 
and  differ  from  most  other  alkaloids  in  the  ease  with  which  these 
compounds  with  acids  break  up  in  presence  of  water  into  free  acid 
and  a  basic  salt ;  the  amount  of  acid  retained  in  these  basic  salts 
seems  solely  to  be  influenced  by  the  amount  of  water  present 
relatively  to  the  acid,  no  definite  basic  compounds  being  obtainable. 
Curiously,  however,  narceine  exhibits  an  extraordinary  attraction 
for  small  quantities  of  hydrochloric  acid,  it  being  extremely  difficult 
(even  by  precipitation  with  excess  of  an  alkali)  to  obtain  narceine 
perfectly  free  from  hydrochloric  acid  associated  as  a  highly  basic 
salt. 

No  derivatives  of  opianic  acid  have  hitherto  been  obtained  from 
morphine  or  codeine,  although  carefully  sought  for,  whence  it  would 
seem  that  these  two  bases,  although  of  closely  similar  "structure," 
are  nevertheless  very  different  in  constitution  from  narcotine  and 
its  congeners  narceine  and  oxynarcotine.  These  latter  bases,  more- 
over, are  physiologically  possessed  of  but  little  activity  ;  that  this  is 
due  to  the  influence  of  the  copulated  benzine  radical  is  rendered 
highly  probable  from  the  circumstance  that  hydrocotarnine  is  (as 
mentioned  in  the  paper  read  before  the  Conference  last  year)  a 
tolerably  active  alkaloid,  this  base  being  readily  formed  from  narco- 
tine by  the  reaction — 

C2o  Ho,  N  07     +  H2  O     =  C1S  H16  N  03     +  C10  H10  05 

Narcotine.  Hydrocotarnine.  Opianic  Acid. 

With  a  view  to  completing  the  history  of  the  "  constitution  "  of 
narcotine  and  its  congeners  experiments  are  being  carried  on  with 
hydrocotarnine  and  its  derivatives.  The  results  of  these  experiments 
(if  not  entirely  negative)  will  in  due  course  be  brought  before  the 
Conference. 
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NOTE  ON  THE  PRESENCE  OF  FREE  ACETIC  ACID  IN 

OPIUM. 

Br  David  Brown,  F.C.S. 

It  does  not  appear  to  be  generally  known  that  free  acetic  acid 
exists  in  opium,  and  that  it  can  be  obtained  from  it  by  submitting  an 
aqueous  extract  to  distillation,  neutralizing  the  distillate,  evapora- 
ting to  dryness,  and  decomposing  the  residue  with  sulphuric  acid. 
Traces  of  butyric  acid  were  observed  in  the  crude  acid.  The  silver 
salt  of  the  pure  acid  gave  6413  per  cent.  Ag;  theory  requires 
64-67. 

The  quantity  found  in  opium  is  small ;  I  have,  however,  been  able 
to  extract  it  from  a  sample  of  genuine  Turkey  opium  as  well  as 
from  all  grades  of  that  drug,  until  I  came  to  an  article  which  bore 
the  name  opium,  but  which  certainly  had  nothing  in  its  composition 
to  entitle  it  to  such  a  designation. 

From  the  frequency  with  which  I  have  observed  the  presence  of 
this  acid  in  opium,  I  think  it  may,  with  all  safety,  be  set  down  as 
a  constituent  of  that  drug. 

I  have  much  pleasure  in  confirming  the  statement  made  in  1869 
by  Dr.  Fliickiger  regarding  the  presence  of  a  member  of  the  pectin 
series  in  opium.  In  1864  I  roughly  examined  a  quantity  of  crude 
pectate  of  lime  obtained  from  opium,  but  a  pressure  of  other  work 
prevented  me  at  that  time  going  more  fully  into  the  subject.  In 
1871,  without  any  knowledge  of  Dr.  Fluckiger's  work,  the  subject 
was  again  taken  up,  and  the  result  of  a  careful  examination  of 
various  opium  samples  enables  me  to  confirm  his  results. 


The  President  said  the  first  duty  of  the  Conference  was  to  express 
its  thanks  for  these  very  valuable  communications,  and  he  had  also 
to  invite  discussion  upon  them.  Those  papers  which  were  first 
brought  under  notice  were  in  particular  of  considerable  interest  for 
all  practical  men.  He  certainly  considered  that  if  this  Conference 
had  produced  nothing  more  than  these  papers,  it  would  have  added 
greatly  to  the  indebtedness  of  pharmacists  to  it  for  having  brought 
under  their  notice  matters  of  such  importance.  The  questions 
affecting  the  strength  of  the  preparations  of  opium  are  very  import- 
ant. He  conceived,  however,  that  in  the  consideration  of  the 
subject,  it  would  have  been  desirable  to  give  attention  in  the  first 
place  to  the  means  of  ascertaining  the  strength  of  opium,  that  is,  to 
testing  or   titrating  the  different   samples   of  opium  that  were  used. 
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If  druggists  were  more  in  the  habit  of  applying  the  test  of  the 
Pharmacopoeia,  or  any  improvement  upon  that  test  which  could  be 
devised,  it  would  no  doubt  obviate  to  a  very  great  extent,  in  fact, 
practically,  it  might  entirely  remove,  the  objection  that  had  been 
taken,  founded  upon  the  great  variation  observed  by  practical  men 
in  the  preparations  of  opium.  These  variations  were  referable 
chiefly  to  the  differences  in  the  samples  of  opium  used,  and  it  was 
known,  in  fact,  the  statements  made  by  Mr.  Cleaver  and  Mr.  Proctor 
indicated,  that  there  were  very  considerable  variations  in  that  re- 
spect. Then  with  reference  to  the  processes  which  have  been 
suggested  for  testing  the  strength  of  opium ;  he  confessed  he  had 
been  considerably  gratified  in  finding  that  so  decided  a  testimony 
was  borne  to  the  value  of  the  process  now  given  in  the  Pharmaco- 
poeia. He  did  not  consider  that  process  to  be  by  any  means  perfect. 
In  fact  he  had  long  considered  it  to  be  a  process  which  called  for 
some  modification.  Whether  the  modifications  that  have  been  sug- 
gested by  Mr.  Cleaver  would  be  sufficient  to  meet  the  requirements 
of  the  case,  he  was  not  prepared  to  say.  He  had  been  himself 
rather  disposed  for  some  time  past  to  look  more  to  a  process  analo- 
gous, or  very  similar,  to  that  recommended  by  Mr.  Proctor.  At  all 
events,  the  question  was  an  important  one,  and  it  was  just  one  of 
those  questions  which  he  should  like  to  see  referred  to  such  a  com- 
mittee of  the  Conference  as  he  had  alluded  to  in  his  opening  address, 
with  power  to  have  a  sufficient  number  of  experiments  carried  out 
by  an  operator  employed  by  such  Committee,  with  the  view  of 
determining  which  process  should  be  considered  the  most  reliable 
and  best. 

Mr.  Chipperfield  said  it  had  struck  him  in  making  tincture  of 
opium,  as  well  as  other  tinctures,  by  the  formulae  of  the  British 
Pharmacopoeia,  that  the  results  were  more  uncertain  than  if  they 
were  prepared  by  the  old  method  of  the  London  Pharmacopoeia,  for 
this  reason,  that  the  London  Pharmacopoeia  simply  directed  that 
maceration  should  take  place,  and  that  the  marc  should  be  pressed. 
No  matter  wrhat  loss  there  might  be  by  the  imperfection  of  the  press- 
ing, the  strength  of  the  tincture  would  remain  the  same,  whether  a 
great  or  a  small  loss  took  place.  By  the  present  method,  however, 
— that  of  the  British  Pharmacopoeia — a  very  great  loss  in  strength 
might  result.  It  was  true  that  if  tincture  of  opium  were  made  in 
large  quantities  and  pressed  by  hydraulic  power,  there  would  be  little 
waste.  But  if  it  were  made  in  smaller  quantities  and  very  imper- 
fectly pressed,  there  would  be  a  very  considerable  percentage  of  loss  ; 
and  as  that  loss  was  made  up  with  additional  menstruum,  to  that 
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extent  the  tincture  would  be  reduced  in  strength,  and  could  not  con- 
tain U  1  in  13§."  In  that  respect  the  old  method  of  making  the 
tinctures  by  the  London  Pharmacopoeia  was  superior  to  that  of  the 
British  Pharmacopoeia. 

Mr.  Gterrard  said  he  was  able  to  confirm  Mr.  Cleaver's  statement 
with  reference  to  the  use  of  benzole  in  the  assay  of  opium,  more  es- 
pecially in  the  Persian  variety,  which  sometimes  contained  a  large 
quantity  of  oil. 

Mr.  Cleaver  said  his  investigation  was  made  more  especially  with 
the  object  of  devising  a  process  by  which  the  whole  of  the  morphia 
in  opium  could  be  obtained,  and  obtained  in  the  pure  condition.  In 
the  ordinary  processes  the  precipitate  weighed  as  morphia  was  not 
all  morphia — in  fact,  it  contained  10  to  20  per  cent,  of  colouring 
matter.  He  tried,  therefore,  to  purify  the  morphia  and  prevent  loss 
in  the  purification.  He  thought  the  method  he  had  given  would  do 
so.  As  to  the  difference  between  his  and  Mr.  Proctor's  modes  of 
operation  for  the  extraction  of  morphia,  he  thought  that  Mr.  Proctor 
would  not  get  any  more  by  his  process,  for  the  simple  reason  that  he 
washed  with  dilute  spirit,  by  which  means  there  was  a  certain  loss 
of  morphia.  Then,  again,  Mr.  Proctor  did  not  take  account  of  the 
loss  resulting  from  the  solubility  of  morphia  in  water. 

Mr.  Proctor  said  he  had  used  the  method  he  had  proposed  for 
extracting  Persian  opium.  He  thought  the  main  thing  was  the  com- 
parative purity  of  the  different  samples  of  morphia  as  obtained  by 
the  two  processes,  and  he  produced  samples  as  giving  indications  of 
the  actual  superiority  to  be  obtained  by  the  process  advocated  by 
him.  He  thought  the  main  thing  to  be  aimed  at  was  getting  the 
alkaloid  in  a  pure  state,  not  in  a  state  of  proximate  purity,  which 
the  Pharmacopoeia  and  other  formulas  give. 

Professor  Attfield  remarked  that  it  would  be  obvious  that  the 
specimens  in  the  upper  part  of  the  box  submitted  by  Mr.  Proctor  were 
much  lighter  in  colour  than  those  in  the  lower,  which  he  understood 
were  samples  given  to  Mr.  Proctor  by  a  friend  who  had  adopted 
some  other  process.  He  should  like  to  ask  Mr.  Proctor  or  Mr. 
Cleaver  whether  they  could  hold  out  any  hope  that  pharmacists 
would  ever  have  any  one  particular  process  for  the  extraction  of 
morphia  in  opium  which  would  answer  for  all  opiums,  and  whether 
also  much  must  not  depend  upon  the  experience  of  the  operator,  in 
judging  by  preliminary  experiment  and  the  appearance  of  the  opium 
as  to  which  of  the  one,  two,  or  three  modifications  of  processes  he 
would  adopt. 

Mr.  Cleaver  said  he  would  not  say  the  process  he  had  described 
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was  applicable  to  every  sample  of  opium  that  was  to  be  met  with, 
but  it  was  applicable  to  the  greater  part.  No  doubt  the  judgment  of 
the  operator  must  be  the  best  guide  as  regarded  selection  of  process. 
He  should  also  make  a  preliminary  test  of  the  opium  in  order  to  see 
whether  its  aqueous  infusion  was  freely  acid.  If  so,  every  trace  of 
morphia  would  be  extracted  by  the  method  described. 

Mr.  Proctor  pointed  out  that  one  of  the  last  remarks  in  his  paper 
was  that  no  system  whatever  would  be  perfect  without  very  con- 
siderable experience  on  the  part  of  the  operator. 


The  next  paper  read  was  on — 

A  NEW  EXCIPIENT  FOR  SOME  OF  THE  OFFICIAL  AND 
OTHER  PILL  MASSES. 

By  G.  Welborn. 

One  of  the  subjects  for  investigation  in  the  list  compiled  by  the 
British  Pharmaceutical  Conference  relates  to  the  unsatisfactory  con- 
dition which  some  of  the  pill  masses  of  the  Pharmacopoeia  acquire 
by  long  keeping. 

It  has  doubtless  been  observed  by  every  pharmacist  who  has  had 
an  extended  experience  in  the  preparation  and  dispensing  of  the 
official  pill  masses,  that,  as  far  as  regards  the  keeping  qualities  of 
several  of  the  masses  in  question,  there  is  still  much  to  be  desired. 

Deterioration  is  marked  by  widely  different  phases,  and  is  depend- 
ent upon  a  variety  of  causes.  In  some  instances,  the  masses  are 
hygroscopic  and  become  soft  or  sticky,  e.g.,  "pil.  saponis  comp.,'' 
"pil.  scillae  comp.,"  and  "pil.  ipecac,  c.  scilla."  Others  become  dry 
through  evaporation, — as  "  pil.  colocynth.  comp.,"  or  extremely  hard 
and  vitreous,  as  "pil.  assafcetidse  comp.,"  or  granular,  as  in  "pil. 
aloes  et  ferri." 

Having  noticed  the  various  altered  conditions  developed  by  age  in 
the  above-mentioned  preparations,  it  becomes  of  some  importance  to 
consider  whether  those  changes  can  be  prevented  by  the  use  of  some 
more  suitable  excipient. 

With  the  view  of  obtaining  such  a  substance,  glycerin  was  se- 
lected as  a  basis,  since  it  has  been  found  to  prevent  the  damaging 
effects  caused  by  evaporation.  It  cannot,  however,  be  used  by  itself 
for  this  purpose,  as  it  is  open  to  the  objection  of  causing  pills  thus 
prepared  to  "  fall,"  and,  in  some  cases,  to  run  into  a  mass. 
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This  tendency  may  be  obviated  by  the  addition  of  tragacanth 
mucilage  in  the  following  proportions  : — 

Gum  tragacanth,  in  powder .         .         .         .         i  oz. 
Glycerin, 

Water,  of  each 2^  oz. 

Oil  of  Pimento      .         .         ...         .         .       gtt.  v. 

Mis. 

The  above  product  will  keep  good  for  several  years  in  an  ordinary 
covered  pot. 

The  weight  of  "tragacanth  excipient "  required  for  the  following 
official  pill  masses  and  the  Pharmacopoeia  quantities,  is  approxi- 
mately as  follows  :  — 

Tragacanth  Excipient.  Conf .  of  Roses. 

Pil.  Aloes  et  Ferri         2J  oz.  may  be  substituted  for  4  oz. 
Pil.  Aloes  et  Myrrhas  1  oz.  ,,  „  2i  oz. 

Treacle. 
Pil.  Rhei  Comp.         2  oz.  ,,  „  4  oz. 

3j".  of  Howard's  sulphate  of  quinine,  and  3j.  of  the  tragacanth 
excipient  make  a  nice  mass;  while  only  gr.  vij.  of  it  are  required  to 
form  a  tough,  plastic  mass  with  3j.  of  compound  ipecacuanha  powder. 

When  this  excipient  is  used  there  is  but  rarely  the  slightest  tend- 
ency to  adhesion  between  the  mass  and  the  pill  mortar, — conse- 
quently there  is  no  loss  of  materials. 

Another  point  of  some  importance  is,  that  the  use  of  pill-powder 
in  the  operation  of  pill  making  is  usually  unnecessary. 

The  advantages  as  an  excipient  possessed  by  the  substance  just 
described,  may  be  summarized  as  follows  : — the  small  quantity  ne- 
cessary to  effect  the  desired  purpose ;  the  facility  with  which  it 
mixes  with  dry  powders ;  its  cleanliness ;  and  its  efficacy  as  a  pre- 
servative. 


The  thanks  of  the  Conference  having  been  awarded  to  the  author, 
Mr.  Greenish  observed  that  tragacanth  and  glycerin  as  an  ex- 
cipient   for   pills    was    by  no    means  new,   and  he  considered  the 
addition  of  oil  of  pimento  unnecessary  and  a  bar  to  its  general  em- 
ployment. 

[For  a  reply  to  this  objection,  vide  Pharmaceutical  Journal,  of 
October  14th,  1876.— Ed.] 
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The  next  paper  read  was 


NOTE  ON  PHOSPHORUS  PILLS  AND  PILL  COATINGS. 

By  Thomas  Haffenden. 

My  mode  of  dispensing  phosphorus  in  pills  is  by  means  of  a 
water-bath.  The  one  I  used  is  a  small  porcelain  kind  of  cup  and 
saucer,  the  cup  holding  four  or  five  ounces  and  the  saucer  a  pro- 
portionate amount  of  water.  This,  with  a  tripod  stand  and  ordinary 
spirit  lamp,  is  all  the  apparatus  that  is  needful  in  addition  to  the 
usual  pill  making  requisites.  The  bath  is  filled  up  with  nearly  cold 
water,  and  then  inside  the  cup  a  small  quantity  of  B.P.  mucilage 
and  the  phosphorus ;  in  a  few  minutes,  as  soon  as  the  proper  degree 
of  heat  is  attained,  the  phosphorus  melts,  and  on  being  stirred  forms 
quite  an  emulsion  with  the  mucilage.  Now  is  the  time.  The  cnp 
containing  the  emulsion  is  removed  from  the  saucer,  and  the  powder 
to  form  the  pills  rapidly  but  carefully  stirred  in  with  a  small 
spatula.  Care  is  required  in  doing  this  to  keep  the  mass  together, 
otherwise,  if  spread  on  the  warm  sides  of  the  cup  the  phosphorus  is 
apt  to  catch  fire.  When  well  mixed  together  they  may  be  put  in  a 
mortar  and  worked  up  in  the  usual  way.  By  this  method,  without 
using  any  greasy  or  oily  preparation,  we  get  a  pill  containing  phos- 
phorus in  a  free  state  and  exactly  in  the  condition  required  by  the 
profession.  Dr.  Corfe  and  Mr.  Eugene  Hart,  for  whom  I  have  fre- 
quently prepared  them,  speak  most  highly  of  them.  This  simple 
and  expeditious  method  seems  to  obviate  the  necessity  of  keeping 
them  in  stock,  or  being  obliged  to  limit  prescribers  to  one  or  two 
formulse.  They  take  but  a  few  minutes  longer  in  the  making  than 
any  ordinary  pill.  I  have  also  dispensed  the  emulsion  of  phosphorus 
in  a  mixture,  and  it  mixed  quite  readily.  I  found  the  emulsion 
did  not  keep  by  itself  for  more  than  a  few  days,  a  deposit  of  some 
kind  making  its  appearance.  I  have,  however,  kept  pills  for  months, 
made  of  phosphorus,  quinine,  iron,  tragacanth,  and  mucilage,  by 
simply  varnishing  them  with  tolu  and  ether.  To  make  them  more 
presentable,  it  is  my  custom  to  coat  also  with  French  chalk.  The 
secret  of  successfully  coating  pills  is  to  varnish,  first  rendering  them 
partially  waterproof ;  then  it  is  simply  a  question  of  manipulation 
to  get  a  pearl-like  covering  with  mucilage  and  French  chalk.  I 
have  succeeded  very  well  with  albumen,  freshly  prepared  in  the  way 
recommended  for  albuminized  paper  for  photography,  substituted 
for  mucilage. 
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The  President  said  there  was  in  the  Pharmacopoeia  a  process  for 
the  preparation  of  phosphorus  pills  which  had  been  a  good  deal 
criticised  by  some  members  of  the  trade.  The  first  suggestion 
respecting  it  came  from  Mr.  Abraham,  who  found  that  phosphorus 
was  very  readily  dissolved  or  diffused  through  tolu  balsam  when 
the  latter  was  heated.  The  resinous  substance,  having  a  greater 
specific  gravity  than  water,  could  be  melted  at  the  bottom  of  hot 
water,  and  the  phosphorus  could  then  be  mixed  with  it  without  any 
possibility  of  oxidation  taking  place  from  contact  with  the  at- 
mospheric air.  Certainly  it  did  appear  to  him  that  this  process 
was  a  perfectly  good  and  valuable  one,  and  as  far  as  he  had  been 
able  to  judge  by  comparison  with  other  processes  to  the  present 
time,  he  believed  that  it  was  the  best  process  for  administering 
phosphorus  in  the  form  of  a  pill ;  or  rather  he  should  say,  the  best 
form  for  keeping  phosphorus  in  a  pilular  condition  available  for 
dispensing.  It  had,  however,  been  stated  by  a  gentleman  who  was 
present,  and  confirmed  by  others,  that  this  phosphorus  pill,  when 
taken  in  this  form,  would  pass  through  the  intestinal  canal  without 
the  phosphorus  getting  into  action.  But  that  was  very  easily 
obviated  by  the  admixture  of  a  little  soap.  The  great  advantage 
which  he  considered  this  pill  to  possess,  was,  that  it  afforded  a  per- 
fect facility  for  dissolving  or  entirely  diffusing  in  a  very  minute  state 
of  comminution  the  phosphorus  through  the  tolu  balsam  without 
oxidation  of  the  phosphorus  taking  place.  This  product,  when  the 
wax  had  been  added  to  it,  could  be  kept  beneath  the  surface  of 
cold  water  for  a  great  length  of  time  without  any  change  occurring. 
He  had  kept  the  mass  for  more  than  twelve  months,  and  found  the 
free  phosphorus  present  at  the  end  of  that  time  just  as  it  was  at  the 
commencement.  This  he  held  to  be  a  great  advantage.  When 
this  pill  was  prescribed,  the  physician  ought  to  order  that  in  dis- 
pensing it  a  small  portion  of  soap  should  be  added,  which  was  easily 
done  with  a  drop  or  two  of  spirit,  and  one  grain  of  Castile  soap  to 
three  grains  of  the  pill  mass  rendered  the  pill  perfectly  miscible  in 
water,  and  therefore  its  action  would  take  place  without  difficulty. 
There  was  one  other  form  for  the  administration  of  phosphorus  in  a 
pilnlar  form  that  he  consider  was  also  a  good  one,  although  in  some 
respects  he  did  not  consider  it  equal  to  the  one  he  had  just  described. 
It  was  first  to  dissolve  the  phosphorus  in  some  kind  of  grease,  tallow 
for  instance,  and  then  to  add  to  it  powdered  phosphate  of  lime, 
which  possessed  in  a  very  remarkable  manner  the  property  of  giving 
a  greasy  substance,  such  as  lard  or  mercurial  ointment,  a  good 
pilular  consistency  when  added  in  a  comparatively   small  quantity. 
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If  phosphate  of  lime  were  added  to  the  fat  or  tallow  in  which  the 
phosphorus  had  been  melted  by  the  aid  of  heat,  the  mass  could  be 
kept  beneath  the  surface  of  water,  because  the  addition  of  the 
phosphate  of  lime  gave  the  mass  a  greater  specific  gravity  than  the 
water.  A  pill  mass  of  that  description  could  be  kept  beneath  cold 
water,  just  as  phosphorus  was  kept,  for  any  length  of  time,  without 
sign  of  a  change,  and  a  pill  of  that  kind  diffused  in  the  contents  of 
the  stomach  more  readily  than  the  resinous  mass  which  was  at 
present  ordered  by  the  Pharmacopoeia.  These  were  the  two  forms 
which,  as  far  as  he  knew,  appeared  to  be  most  advantageous  for 
administering  phosphorus  in  a  pill. 

Mr.  Martindale  said  he  felt  inclined  to  take  objection  to  the  moole 
of  making  phosphorus  pills  directed  by  Mr.  Haffenden  on  this  score, 
that   the  pill  would   be  merely  in  a  state   of  emulsion,    minutely 
divided,    not    perfectly    dissolved.      He    thought    phosphorus    was 
much  better  administered  in  a  state  of  solution.     For  making  phos- 
phorus into  a  pill  mass  he  had  with   great  advantage  for  several 
years  adopted  the  plan  of  dissolving  it  to  the  extent  of  one  per  cent, 
in  cacao  butter.     He  objected  to  Mr.  Haffenden's  method  because  the 
pill  would  only  reach  a  state  of  minute  division,   and   much  of  it 
would  be  scarcely  •  acted  upon  in  its  passage   through  the   human 
body,  as  it  required  a  higher  temperature  than  that  of  the  body  to 
liquefy  it.     On  that  account  a  much  larger  dose  would  be  required 
to  produce  the  same  action  than  if  it  was  in  the   state   of  perfect 
solution.     With  regard  to  the  use  of  resin  as  a  basis,  one  member  of 
the  medical  profession  who  used  phosphorus  largely,  said  decidedly 
that  he  could  not  get  any  definite  effect  from  phosphorus   given   in 
a  state  of  pill  as  described  by  Mr.  Gerrard.     It  was  well  known  that 
among    other  things  common   turpentine  neutralizes  the  effect  of 
phosphorus  and  renders  it  non-poisonous  if  a  sufficient  quantity  be 
given  to  act  as  an  antidote.     Common  resin  being   so   nearly   allied 
to  it,  one  might  assume  that  it  may  have  a  similar  action.     Other 
resins,  such  as  balsam  of  tolu,  may  also  have  the  same  effect  and 
thus  be  objectionable.     The  formula  first  published  by  Messrs.   Bell 
and  Co.,  Oxford  Street,   was  that  of  using  suet    as  a  solvent  for 
phosphorus,  and  rolling  it  in  pills.     Cacao  butter  would  make  a 
harder  pill  with   a  little  dexterity,  but  there  was   at  first  a  little 
difficulty  in  rolling  it  out.     He  had  tried  the  President's  process  or 
adding  a  little  phosphate  of  lime.     He  did  not   think  that  with  it 
the  cacao  butter  was  more  plastic  or   easily  rolled,   so   he  left  off 
using  it.     But  such  a  mass  might  be   kept  under  water,   as   the 
President  said,  without  much  difficulty.     It  could,  however,  be  better 
kept  in  a  bottle  with  a  well  greased  stopper,  by  which  means  there 
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was  an  entire  prevention  of  the  access  of  air ;  and  there  was  an 
objection  to  keeping  the  pill  mass  under  water  in  that  it  became 
saturated  with  moisture,  and  pills  made  from  such  a  basis  would  not 
take  a  varnish  well.  Mr.  Proctor  recommended  a  solution  of 
sandarach  in  ether — he  preferred  in  absolute  alcohol — as  a  varnish. 
This  gave  the  pills  a  nice  coating,  and  they  were,  as  a  rule,  much 
liked  if  they  were  made  by  a  careful  manipulator. 

Mr.  Proctor  said  he  thought  there  was  one  point  in  which  the 
Pharmacopoeia  formula  for  these  pills  was  defective.  It  did  not 
contain  sufficient  phosphorus.  Sometimes  he  could  scarcely  get  the 
dose  prescribed  into  an  ordinary  pill  if  he  used  the  pill  mass  of  the 
Pharmacopoeia.  If  the  formula  were  increased  in  strength  it  would 
be  a  fairly  satisfactory  one  when  used  in  connection  with  the  soap. 
He  knew  of  one  case  in  which  a  quarter-grain  of  phosphorus  was 
prescribed  in  a  dose,  but  according  to  Mr.  Martindale's  form  25 
grains  would  be  required — rather  a  large  dose  to  swallow.  In  such 
cases  he  worked  by  a  formula  which  he  published  in  the  Pharma- 
ceutical Journal  for  November  1,  1873,  p.  359,  in  which  the  phos- 
phorus was  dissolved  in  sulphide  of  carbon,  and  a  drop  of  oil  of 
cloves  was  used  to  reduce  the  tendency  of  the  phosphorus  to  inflame. 
He  varnished  the  pills  with  sandarach  dissolved  in  ether,  not  in 
alcohol,  and  they  kept  in  good  condition,  so  much  so,  that  when 
manipulated  between  the  finger  and  thumb  they  could  be  almost 
made  to  ignite  after  being  kept  for  six  months  in  an  ordinary  pill 
box. 

Mr.  Greenish  stated  that  he  considered  bisulphide  of  carbon  as 
a  solvent  for  phosphorus  quite  unexceptionable ;  he  had  long  used 
it  in  preference  to  any  other.  With  regard  to  the  vehicle  for  a 
pilular  form,  cacao  butter  was  perhaps  one  of  the  best;  but  he  had 
found  that  the  addition  of  a  little  balsam  of  Canada  rendered  the 
mass  more  plastic,  and  this  addition  would  also  have  a  tendency  to 
retard  the  too  rapid  solution  of  the  pills  in  the  stomach.  There  was, 
however,  one  great  objection  to  cacao  butter  alone  as  a  vehicle  for 
phosphorus  which  he  should  like  to  mention,  and  that  was,  the  too 
ready  solubility  of  the  pills  in  the  stomach,  giving  rise  to  the 
unpleasant  eructations  peculiar  to  phosphorus,  on  account  of  which 
some  persons  had  been  obliged  to  discontinue  taking  it.  He  had 
taken  the  pills  himself,  and  considered  that  the  objection  was  well 
grounded.  To  remedy  this  inconvenience,  he  would  suggest  that 
the  cacao  butter  be  combined  with  some  other  and  less  soluble 
substance,  so  that  the  pills  should  pass  lower  down  the  stomach 
before  being  dissolved,  and  he  considered  that  the  addition  of  balsam 
of  Canada  to  the  pill  mass  was  a  step  in  this  direction. 
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Mr.  Borland  said  he  had  for  some  time  past  had  experience  in 
the  preparation  of  phosphorus  pills,  both  with  theobroma  butter  and 
with  the  process  given  in  the  Pharmacopoeia,  and  he  most  distinctly 
gave  his  preference  to  the  one  as  stated  in  the  Pharmacopoeia,  for 
the  reason  that  he  found  it  to  keep  much  better.  In  the  locality 
from  which  he  came  some  medical  gentlemen  were  in  the  habit  of 
prescribing  it  as  a  compound  pill.  The  difficulty  that  had  presented 
itself  in  compounding  such  a  pill  was  how  to  get  a  butter-made  pill 
to  take  as  good  a  shape  in  pill  mass.  When  they  had  to  take  half 
a  grain  of  extract  of  nux  vomica  and  one  grain  of  f errum  redactum, 
with  three  grains  of  phosphorus  pill,  if  they  used  the  cacao-made  pill 
they  could  not  get  a  mass  at  all.  It  was  with  great  difficulty  they 
could  get  a  five-grain  pill  made  unless  they  employed  the  mass 
according  to  the  Pharmacopoeia  formula,  and  by  introducing  a  very 
small  portion  of  Castile  soap  they  found  no  difficulty  whatever. 

Mr.  Ekin  said  that  an  assistant  of  his  (Mr.  Appleby)  had  been 
working  on  this  subject,  and  hoped  next  year  to  offer  a  paper 
upon  it  to  the  Conference.  In  his  opinion  resin  answered  best. 
The  objection  to  Mr.  Martindale's  formula  was  that  it  was  very 
difficult  to  varnish,  and  it  made  far  too  bulky  a  pill  with  a  large 
dose  of  phosphorus.  To  him  resin  seemed  to  answer  every  pos- 
sible purpose.  The  solution  took  place  very  readily  under  hot 
water,  and  the  product,  as  he  had  proved,  kept  perfectly  well  under 
cold  water  for  ten  or  twelve  months  without  any  apparent  loss  of 
phosphorus.  With  resin  such  a  strength  of  solution  could  be  made 
as  would  be  convenient  for  dispensing,  it  being  possible  to  give  a 
full  dose  of  phosphorus,  combined  with  three  or  four  grains  of  other 
matter,  such  as  quinine  and  reduced  iron,  without  making  too 
large  a  pill.  The  mass  also  powdered  very  readily,  and  could  be 
worked  up  easily  and  rapidly.  Phosphorus  combined  in  this  way 
had  been  prescribed  very  largely  and  with  excellent  effect,  especially 
in  cases  of  acute  neuralgia,  so  that  the  activity  of  the  phosphorus  was 
evidently  not  impaired  by  the  solvent  used. 

Mr.  Taylor  said  there  were  some  practical  difficulties  in  the  way 
of  preparation  that  were  rather  against  the  use  of  tolu  balsam.  The 
B.P.  phosphorus  pill  in  his  opinion  required  to  be  modified  in 
some  way,  so  that  a  soluble  instead  of  an  insoluble  substance  like 
wax  could  be  introduced. 

Mr.  Gerrard  thought  that  balsam  of  tolu  was  perhaps  a  better 
solvent  than  resin,  but  it  was  the  wax  in  the  pill  of  the  Pharma- 
copoeia which  was  the  objection. 

The  President  said,  the  object  of  adding  the  wax  was  to  give 
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better  pilular  consistency  to  the  mass.  Long  ago  he  urged  upon 
medical  men  in  prescribing  this  pill  that  it  should  always  be  pre- 
scribed in  combination  with  soap. 

In  answer  to  a  question  from  the  President,  Mr.  Ekin  said  that 
he  used  the  common  yellow  resin,  which  yielded  a  mass  having  a 
greater  specific  gravity  than  water. 


The  next  paper  read  was  on — 

SOME  SALTS  OF  PILOCARPINE. 

By  A.  W.  Gerrard, 

Teacher  of  Pharmacy  at  University  College  Hospital. 

The  only  described  compounds  of  the  alkaloid  pilocarpine  known 
to  the  present  time  are  the  nitrate,  chloride,  and  platino- chloride. 
The  two  former,  I,  a  year  since,  prepared  and  briefly  described  ;  the 
latter  has  since  been  made  by  Kingzett  as  a  crystalline  salt,  and  was 
used  by  him  in  making  an  elementary  analysis  of  the  alkaloid,  to 
wrhich,  after  several  experiments,  he  assigned  the  formula — 

C^H^N^O^  +  ^HcjO. 

In  the  early  part  of  this  year  I  succeeded  in  obtaining  some 
almost  pure  and  colourless  alkaloid  (its  purification  having  been 
hitherto  a  matter  of  difficulty)  by  means  of  the  property  I  found  the 
nitrate  of  pilocarpine  to  possess  of  being  soluble  in  boiling  alcohol, 
from  which  it  separates  on  cooling  in  tufts  of  white  shining  crystals. 
By  three  crystallizations  it  can  be  obtained  in  an  almost  perfect 
state  of  purity.  The  alcohol  from  which  it  is  crystallized  should  be 
retained  for  further  treatment,  as  it  still  holds  in  solution  a  small 
portion  of  the  salt.  The  crystals  thus  obtained  dissolve  in  water 
and  the  solution  made  alkaline  with  potassic  hydrate,  shaken  with 
chloroform,  the  chloroform  separated  and  removed  by  distillation 
yields  as  a  residue  the  purified  pilocarpine.  Portions  of  alkaloid 
prepared  by  this  method  were  dissolved  in  water  and  neutralized 
respectively  writh  nitric,  hydrochloric,  sulphuric,  acetic,  phosphoric, 
and  hydrobromic  acids;  the  quantities  of  each  being  small,  they 
were  allowed  to  evaporate  spontaneously.  In  three  days  they  had 
all  become  crystalline,  the  nitrate,  phosphate,  and  hydrobromide 
were  best  defined,  the  remaining  salts  were  very  deliquescent,  espe- 
cially the  sulphate  and  acetate  ;  when  in  the  crystalline  state,  the 
acetate  formed  a  block  of  pretty  looking  crystals  with  plumose 
markings. 

M    M 
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I  made  some  experiments  on  the  effect  of  varions  solvents  on  the 
above  salts,  excluding  the  sulphate,  as  its  crystals  were  imbedded 
in  a  viscous  mass  and  difficult  to  separate.  Nitrate  of  pilocarpine 
is  soluble  in  water,  sparingly  in  cold,  but  freely  in  boiling  alcohol ; 
it  is  insoluble  in  ether,  chloroform,  benzole,  and  carbon  bisulphide. 
Hydrochlorate  of  pilocarpine  is  soluble  in  water,  alcohol,  and  chlo- 
roform; insoluble  in  ether,  benzole,  and  carbon  bisulphide.  Phos- 
phate of  pilocarpine  is  soluble  in  water,  sparingly  in  cold,  but  more 
freely  in  boiling  alcohol,  from  which  it  crystallizes  on  cooling  in 
lustrous  tables ;  it  is  insoluble  in  ether,  chloroform,  benzole,  and 
carbon  bisulphide.  Acetate  of  pilocarpine  is  soluble  in  water, 
alcohol,  chloroform,  benzole,  and  ether ;  insoluble  in  carbon  bisul- 
phide. Hydrobromide  of  pilocarpine  is  soluble  in  water,  alcohol, 
and  chloroform  ;  insoluble  in  ether  and  carbon  bisulphide.  The 
form  of  the  crystals  of  all  these  salts  are,  I  believe,  tabular  and  of 
the  oblique  system ;  the  nitrate  and  phosphate,  by  reason  of  their 
stability  and  definite  character,  recommend  themselves  most  for 
general  purposes. 

Mr.  Kingzett  said  he  wished  to  correct  some  errors  committed  by 
Mr.  Gerrard  in  referring  to  his  researches.  He  was  the  first  to 
attach,  on  analytical  evidence,  a  formula  to  pilocarpine,  and  he  did 
this  not  only  on  the  analysis  of  the  free  alkaloid,  but  also  on  that  of 
the  dihydrochloride  platinic  chloride  compound,  which  he  was  the 
first  to  prepare  and  in  a  crystalline  form.  Mr.  Gerrard  had  alluded 
to  it  as  the  platinic  chloride  salt ;  this  it  was  not,  and  it  was  important 
to  recognize  the  fact.  Mr.  Kingzett  contended  that  his  researches 
left  no  doubt  of  the  true  composition  of  the  alkaloid.  Its  formula 
was  C23  H^  N4  04  (4H2  0),  and  that  of  the  salt  he  had  discovered 
C^  H^  N4  04,  2H  01  Pt  Cl4.  Although  he  had  failed  to  get  a  crys- 
talline hydrochlorate  of  the  base,  there  yet  could  be  no  doubt  that 
there  was  in  jaborandi  only  one  alkaloid.  This  fact  would  become 
evident  when  his  research  was  seen  by  them  in  printed  form.  The 
suggestion  made  by  Mr.  Gerrard  to  the  effect  that  his  (Mr.  King- 
zett' s)  preparation  may  have  been  a  mixture  admitted  of  no  sup- 
port; it  could  not  be.  He  had  isolated  the  alkaloid  by  various 
methods,  but  most  readily  by  means  of  the  phosphomolybdic  acid 
method,  and  it  was  from  the  analysed  free  base  that  the  platinic 
compound  had  been  prepared.  He  had,  moreover,  reconstructed 
the  base  from  the  platinum  salt.  He  had  seen  Mr.  Gerrard's  pre- 
parations, and  of  course  did  not  doubt  their  existence,  but  before  all 
things  it  was  necessary  that  they  should  be  submitted  to  analysis ; 
this,  however,  had  not  been  done.     He  should  feel  extremely  grate- 


BRITISH    PHARMACEUTICAL    CONFERENCE.  531 

ful  for  any  preparations  that  Mr.  Gerrard  or  others  might  be  pleased 
to  make  over  to  him,  and  in  that  case  he  would  examine  and  analyse 
them.  He,  moreover,  trusted  to  be  able  at  the  next  meeting  of  the 
Conference  to  supply  some  knowledge  regarding  the  physiological 
action  of  pilocarpine,  a  matter  which  a  medical  friend  of  his  intended 
to  study.  Mr.  Kingzett  added  further,  that  it  was  his  opinion  that 
the  difference  exhibited  in  the  compounds  of  his  preparation  and 
that  of  Mr.  Gerrard  was  probably  to  be  explained  on  the  ground  of 
isomerism. 

Professor  Attfield  said  it  should  be  explained  that  Mr.  Gerrard 
had  only  undertaken  to  investigate  the  pharmaceutical  nature  of 
jaborandi.  In  doing  this  he  had  obtained  beautiful  crystalline  salts, 
which  apparently  were  pure.  But  Professor  Attfield  did  not  under- 
stand that  he  had  definitely  declared  the  chemical  character  of  the 
salts. 

Mr.  Martindale  said  he  had  found  the  preparations  of  these  alka- 
loids very  definite  in  their  action.  A  quarter  grain  of  the  salt  pro- 
duced all  the  effect  of  a  dram  of  the  leaves. 

Mr.  Cleaver  said  he  had  worked  for  a  long  time  on  jaborandi, 
and  had  found  it  almost  impossible  to  obtain  any  crystalline  alkaloid 
from  it.  He  had  at  last  succeeded  in  obtaining  a  very  minute  por- 
tion in  that  state  ;  little  more  than  a  grain,  however,  resulting  from 
14  lbs.  of  the  leaves. 

Mr.  Gerrard  said  he  had  no  doubt  Mr.  Kingzett's  alkaloid  and 
his  own  were  identical ;  and  he  could,  he  believed,  explain  why  Mr. 
Kingzett  failed  to  obtain  the  hydrochlorate  in  crystals.  He  had  met 
with  the  same  difficulty,  and  had  observed  that  it  was  due  to  im- 
purity. 

The  next  paper  read  was  a — 

SECOND   REPORT    ON   THE    CHEMISTRY    OF   THE 

ACONITE  ALKALOIDS. 

By  C.  R.  Alder  Wright,  D.Sc,  Lond., 

Lecturer  on  Chemistry  in  St.  Marijs  Hospital  Medical  School. 

The  results  described  in  the  first  report  (made  to  the  Conference 

last  year)  on  the  chemical  composition  of  the  alkaloids  extracted  by 

Mr.  Groves  from  Aconitum  ferox  and  A.  napellus,  whilst  rendering 

jt  probable  that  the  principal  active  constituents  of  the  two  roots 

are  not  identical,  were  yet  not  completely  satisfactory  on  the  point, 

inasmuch  as  the  methods  of  extraction  adopted  by  Mr.  Groves  were  in 

each  case  not  at  all  unlikely  to  induce  changes  and  decomposition  of 


532  BRITISH   PHARMACEUTICAL   CONFERENCE. 

the  alkaloids  originally  present;  and  that  such  changes  were  actually 
produced  in  the  product  from  A.  napellus  is  rendered  highly  probable 
by  the  circumstances  that  the  majority  of  the  mixture  of  bases 
yielding  crystallizable  salts  obtained  by  him  consisted  of  an  almost 
inert  bitter  base  closely  akin  to  the  "  crystallizable  aconite  "  of  Du- 
quesnel,  but  differing  therefrom  not  only  in  physiological  potency 
but  also  in  facility  of  crystallization  from  ether ;  whilst  by  a  different 
method  of  proceeding,  Duquesnel  obtained  a  considerable  yield  of  a 
highly  active,  well  crystallized  body.* 

The  circumstance  observed  by  all  who  have  worked  with  the 
aconite  alkaloids  that  these  bodies  are  very  readily  alterable  ;  the 
fact  that  the  commercial  drug  called  "aconitine"  is  for  the  most 
part  amorphous  and  not  of  constant  physiological  power;  and  the 
very  different  characters  ascribed  to  the  alkaloid  isolated  from  A. 
napellus  by  different  observers, — all  appear  to  point  to  the  conclusion 
that  the  use  of  alcohol  acidulated  with  a  mineral  acid  to  percolate 
the  ground  root,  and  the  subsequent  boiling  down  of  the  extract 
thus  rendered  acid,  as  usually  practised,  cause  alteration  in  the 
alkaloid  originally  present ;  whilst  the  use  of  tartaric  acid  and  a 
low  evaporating  temperature,  as  recommended  by  Duquesnel,  appears, 
from  the  crystallizable  nature  of  the  base  thus  obtained,  to  procure 
less  change,  or  perhaps  noue  at  all.  Inasmuch  as  nearly  all  the 
observers  who  have  worked  on  the  aconite  alkaloids  have  employed 
mineral  acids  as  extracting  agents  in  the  first  instance,  it  seems  to 
be  not  impossible  that  the  bodies  described  by  Hubschmann,  Groves, 
and  others  as  napelline,  lycoctonine,  acolyctine,  pseudaconitine, 
etc.,  may  really  be  different  alteration  products  or  mixtures  of  such 
products,  of  some  one  parent  alkaloid  common  to  all  the  species  of 
aconites ;  although,  on  the  other  hand,  it  is  not  impossible  that  each 
different  species  contains  a  different  and  characteristic  alkaloid. 

A  thorough  revision  of  all  that  has  been  done  on  the  subject 
seems  therefore  essential  in  order  to  reconcile  conflicting  statements 
and  to  clear  up  the  true  character  of  the  active  principles  contained 
in  these  roots :  with  this  object  in  view  experiments  were  first 
commenced  with  A.  napellus,  the  extraction  method  of  Duquesnel 
being  employed ;  the  results  of  these  experiments  being  as  yet  far 
from  complete,  the  following  must  only  be  taken  as  an  interim  report 
on  the  subject. 

Messrs.  Hopkin  &  Williams  kindly  carried  out  the  first  part  of  the 
operation,  viz.,  grinding  2  cwt.  of  A.  napellus  root,  percolating  with 

*  Gomptes  Eendus,  lxxiii.,  p.  207. 
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alcohol  acidulated  with  tartaric  acid  (about  one  pound  of  tartaric 
acid  and  about  60  gallons  of  alcohol  being  used),  and  concentration 
of  the  extract  at  as  low  a  temperature  as  possible.  Two  percolates 
were  thus  obtained  (No.  1  and  No.  2) ;  but  as  these  did  not  appear 
to  exhibit  any  essential  differences  in  character,  they  were  finally 
worked  up  together.  The  concentrated  extracts,  jointly  amounting 
to  some  5  gallons,  were  sent  to  the  reporter,  and  consisted  of  a  clear 
brown  red  aqueous  solution  and  a  resinous  viscid  mass  insoluble  in 
water.  The  whole  was  exposed  to  the  air  in  shallow  pans  for  about 
ten  days  to  dissipate  as  far  as  practicable  remaining  alcohol,  and 
was  then  diluted  with  its  own  bulk  of  water  and  filtered  from  the 
resinous  mass.  The  filtrate  and  washings  were  agitated  with  ben- 
zoline  (light  petroleum  distillate),  whereby  some  further  amount  of 
resin  was  removed,  and  the  aqueous  liquid  was  then  precipitated  by 
means  of  potassium  carbonate ;  flakes  were  thus  thrown  down 
which  became  indistinctly  crystalline  on  standing,  whilst  the  alkaline 
liquor  retained  some  alkaloid  in  solution.  The  whole  was  filtered 
through  calico  and  the  precipitate  washed  two  or  three  times ;  the 
filtrate  was  precipitated  by  mercuric  iodide  dissolved  in  potassium 
iodide  solution ;  a  copious  precipitate  was  thus  thrown  down,  which 
was  collected,  washed,  and  suspended  in  alcohol  and  decomposed  by 
sulphuretted  hydrogen.  The  base  ultimately  obtained  from  this 
liquid  has  not  yet  been  completely  examined  ;  it  appears  to  be  non- 
crystalline and  completely  different  from  the  crystalline  alkaloid 
described  below,  which  is  almost  absolutely  insoluble  in  sodium  and 
potassium  carbonate  solutions. 

On  agitation  with  a  large  bulk  of  ether  of  the  precipitate  thrown 
down  by  the  potassium  carbonate,  it  dissolved  with  the  exception  of 
some  humus-like  flakes ;  the  ethereal  solution  was  agitated  with 
aqueous  tartaric  acid,  and  the  ether  thus  deprived  of  alkaloid  used 
over  again,  and  so  on  seven  or  eight  times  ;  finally  the  ethereal 
liquid  left  after  agitation  with  tartaric  acid  retained  in  solution  a 
small  amount  of  a  clear  yellow  resin.  The  acid  tartrate  solution 
thus  obtained  was  precipitated  by  a  slight  excess  of  sodium  carbo- 
nate, and  the  precipitate  agitated  successively  with  small  bulks  of 
ether.  Much  was  thus  dissolved,  but  finally  a  considerable  quantity 
of  snow-white  crystalline  flakes,  comparatively  sparingly  soluble  in 
ether,  were  left.  A  portion  of  these  was  well  washed  and  dissolved 
in  hydrochloric  acid  ;  with  auric  chloride  it  threw  down  a  pale  yellow 
amorphous  gold  salt  of  which 

0-8045  gram  dried  over  H2S04,and  finally  at  100°,gave  0-1640  Au  =  20-38  per  cent. 
0'9210  „  „  ,,  „  0-1875  „   =  20-36  percent. 
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These  crystalline  flakes  were  then  agitated  with  ether  so  as  to 
dissolve  about  one-third ;  on  spontaneous  evaporation,  the  ethereal 
solutions  deposited  crystals  (No.  1)  which  were  converted  into  gold- 
salt,  of  which  0-4825  gram  gave  O0980  Au  =  20'31  per  cent.  The 
insoluble  residue  was  again  similarly  treated  with  ether,  and  two 
gold  salts  made,  one  from  the  crystals  from  this  second  ethereal 
solution  (No.  2),  the  other  from  the  crystals  finally  left  undissolved 
by  the  ether  (No.  3). 

From  ethereal  solution  (No.  2)  0-5730  gram  gave  0-1165  Au  =  20-33  per  cent. 
Left  undissolved  (No.  3)  0-6760  gram  gave  0-1375  Au  =20-34  per  cent. 

The  percentage  of  gold  in  these  different  gold  salts  being  practi- 
cally identical,  it  would  seem  that  the  portion  of  the  original  potas- 
sium carbonate  precipitate  which  was  left  undissolved  by  successive 
treatments  with  ether,  consisted  of  one  single  base ;  a  conclusion 
corroborated  by  the  results  obtained  on  combustion  of  the  different! 
samples  thus  prepared,  and  by  the  similarity  in  their  general  pro^ 
perties. 

No.  1.   0-2615  gave  0-5840  C  02  and  0-1600  H2  O. 
No.  2.   0-3545     „     0-7880        „        0-2200      „ 

0-2720     „     0-6060        „        0-1670      „ 
No.  3.   0-2830     ,,     0-6380        „        0-1730      „ 

0-2880     „     06475        „        0-1800      „ 


Carbon  in  free  base  . 
Hydrogen  in  free  base 
Gold  in  Gold  Salt  .     . 


Crystals  left 
undissolved  by 
ether  at  first. 


20-38  20-36 


No.  1. 


60-91 

6-79 

20-31 


No.  2. 


60-62    60-76 
6-89     6-82 
20-33 


No.  3. 


61-48   61-32 
6-79     6-94 
20-34 


Mean. 


61-02 

6-84 

20-34 


Notwithstanding  the  tolerably  close  agreement  between  these 
different  specimens,  however,  it  seems  that  no  one  of  them  was 
absolutely  pure,  though  each  one  was  very  nearly  so  ;  for  on  mixing 
about  equal  quantities  of  Nos.  1,  2,  and  3,  dissolving  in  slightly  warm 
dilute  hydrobromic  acid,  and  precipitation  by  sodium  carbonate  of 
the  drained  and  washed  snow-white  crystals  of  hydrobromide  that 
separated  on  cooling  and  standing,  a  quantity  of  base  was  obtained 
which  after  solution  in  ether  gave  by  spontaneous  evaporation  crystals 
much  better  defined  and  larger  than  any  of  the  above-described  speci- 
mens; from  these  the  following  numbers  were  obtained  (purified 
base,  specimen  "  A  ")  : — 

0-2660  gram  of  base  dried  at  100  gave  0-5955  C  0.2  and  0-160  Ho  O 
0-8445  gram  of  gold  salt  dried  at  100  gave  0-1690  Au. 


535 


These  numbers  agree  best  with  the  formula  C33  H43  N  012,  which 


BRITISH    PHARMACEUTICAL   CONFERENCE 

>ers  agree  best  wi 
requires  the  following  values: — 


Calculated. 

Found. 

Purified  Base, 

Specimen 

"  A." 

Mean  of  Nos. 
1,  2,  and  3. 

C33 

N 
012 

C33H43N012 

396 
43 
14 

192 

645 
1,  Au  Cl3 

61-39 
6-67 
2-17 

29-77 

10000 

6106 
6-68 

20-01 

61-02 
6-84 

Gold  in  Au  Salt — 
C33H43N012HC 

=  19-92 

20-34 

Similar  numbers  have  also  been  obtained  with  other  specimens  of 
purified  base  (vide  infra)  ;  from  which  it  may  be  concluded  that  two 
or  three  recrystallizations  from  ether  are  not  sufficient  to  free 
aconitine  completely  from  another  base  of  lower  molecular  weight 
which  accompanies  it,  whilst,  however,  a  greater  degree  of  purity  is 
attained  by  crystallization  of  a  salt  of  the  base,  e.g.,  the  hydrobro- 
mide. 

The  ethereal  solutions  obtained  as  above  described,  by  agitating 
with  successive  small  bulks  of  ether  the  precipitate  thrown  down  by 
sodium  carbonate  from  the  crude  acid  tartrate,  were  mixed  and  al- 
lowed to  evaporate  spontaneously  to  a  small  bulk ;  a  large  crop  of 
slightly  coloured  crystals  was  thus  obtained,  which  were  drained 
with  the  filter-pump  and  slightly  washed  with  ether  ;  the  remaining 
crystals  were  then  dissolved  in  benzine,  in  which  they  were  very 
soluble,  most  of  the  colouring  matter  being  retained  by  a  small 
aqueous  layer,  which  formed  under  the  benzine  solution.  On  adding 
light  petroleum  distillates  (benzoline  of  commerce)  to  the  benzine 
solution,  a  large  crop  of  nearly  white  crystals  was  thrown  down 
(No.  4).  These  crystals  appeared  identical  with  the  substance  con- 
stituting specimens  Nos.  1,  2,  and  3,  but  were  less  pure.  They  gave 
the  following  numbers  : — 

No.  4.— 0-2330  gram  gave  0-5360  G  02  and  0-1470  H3  O. 
0-8965  gram  of  gold  salt  gave  0-1850  Au. 
0-9215      „  „  „      0-1905    „ 

After  recrystallization  from  ether  somewhat  different  numbers 
were  obtained,  almost  identical  with  those  given  by  specimens  Nos. 
1  and  2. 

No.  5.— 0-2700  gram  gave  0-5980  C  02  and  0-1620  F2  0. 
0-5630  gram  of  gold  salt  gave  0-1140  Au. 
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Finally,  these  recrystallized  crystals  were  converted  into  hydro- 
bromide,  and  the  base  regenerated  from  the  drained  and  washed 
crystals  of  the  salt,  and  crystallized  from  ether.  This  sample 
("  Purified  Base,  Specimen  B  ")  gave  numbers  almost  identical  with 
those  obtained  with  "  Purified  Base,  Specimen  A." 

0-2440  gram  gave  0-5500  C  02  and  0-1520  H2  O 
0-5725  gram  of  gold  salt  gave  0-1145  Au. 


Calculated 

for 

CSSH1S  NOia 

Found. 

Purified  Base 
Specimen  "  B." 

No.  5. 

No.  4. 

Carbon  in  base 
Hydrogen  in  base  . 
Gold  in  Gold  Salt . 

61-39 

667 

19-92 

61-47 

6-92 

20-00 

60-40 

6-67 

20-25 

62-74 

7'01 

20-63     20-67 

Hence  the  base  contained  in  the  crystals  obtained  from  the  portion 
of  crude  bases  first  taken  up  by  a  quantity  of  ether  insufficient  to 
dissolve  the  whole  was  identical  with  that  left  in  the  portion  not 
taken  up  by  the  ether  so  employed,  both  giving  numbers  agreeing 
wi  th  the  formula  C33  H43  N"  012,  after  complete  purification.  To  this 
base  it  is  proposed  to  restrict  the  name  aconitine  in  future. 

In  last  year's  report  numbers  were  given,  obtained  by  the  analysis 
of  a  base  derived  from  the  products  obtained  by  Mr.  Groves  from 
A.  napellus,  closely  resembling  this  aconitine,  but  somewhat  differ- 
ent from  those  required  for  the  above  formula.  These  numbers,  how- 
ever, are  very  close  to  those  obtained  with  specimen  No.  4.    Thus — 


Carbon  in  base  . 
Hydrogen  in  base 
Gold  in  Gold  Salt 


Impure  Aconitine. 

No.  4. 


62-74 

7-01 

2063     20-69 


Base  from  Mr.  Groves'  Products.* 


From  Specimen 

marked  "  B  " 
in  First  Report. 


62-90 

7-45 

20-32 


From  Specimen 

marked  "  C  " 
in  First  Report. 


62-90      62-75 

7-24        7-30 

20-71 


From  this  it  would  seem  very  probable  that  the  physiologically 
active  crystalline  base  extracted  from  Mr.  Groves'  products  really 
was  aconitine  in  an  impure  state.  In  order  to  make  sure  that  this 
is  so,  the  crystalline  base  from  the  specimen  marked  "  B  "  in  first 
report  was  converted  into  hydrobromide,  and  the  base  regenerated 
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from  the  well  drained  and  washed  crystals  of  the  salt.  The  following 
numbers  were  then  obtained,  agreeing  perfectly  with  the  above 
formula  for  aconitine  : — 

0-2245  gram  gave  05080  C  0,  and  0-1370  H2  O. 
0-4630  gram  of  gold  salt  gave  0-0925  Au. 


Calculated  for 
C33H13N0la. 

Found. 

Carbon  in  base        .... 
Hydrogen  in  base   .... 
Gold  in  Gold  Salt  .... 

61-39 

6-67 

19-92 

61-71 

6-78 

19-98 

The  hydrochloride  examined  last  year  gave  numbers  agreeing 
better  with  this  formula  than  with  those  considered  probable  last 
year  from  the  analyses  of  the  impure  base. 


Per  Cent 

ine  in  anbydrous  salt — C33  H43  N  0 

12,  H  CI  =  5-21 

Found 

.     5-18 

r  of  crystallization,  calculated  for- 

C33H43N012,HC1, 

3  Ho 

0  =  7-34 

Found 

. 

.     7-59 

Hence  it  is  clear  that  the  crystalline  physiologically  active  base 
obtained  from  Mr.  Groves'  products  really  was  aconitine  C33  H43  N  012 
in  a  state  of  imperfect  purity. 

The  various  mother  liquors  obtained  in  the  preceding  crystalliza- 
tions of  the  two  batches  of  aconitine  were  worked  up  in  the  hope  of 
isolating  some  second  crystallizable  alkaloid  from  them,  but  without 
success,  nothing  but  the  above  described  aconitine  in  a  state  of 
greater  or  less  purity  being  obtainable  from  them.  Thus  from  the 
mother  liquors  of  crop  No.  5,  a  crop  of  crystals  was  obtained  which 
gave  a  gold  salt  containing  20*68  per  cent,  of  Au.  Other  similar 
crops  were  obtained  by  evaporating  down  the  ether-petroleum  liquors 
from  which  No.  4  had  separated,  together  with  the  syrupy  ethereal 
liquors  drained  from  the  first  crop  of  crystals  from  which  No.  4  was 
obtained  by  solution  in  benzine  and  precipitation  by  petroleum  dis- 
tillate;  the  residues  thus  obtained  were  dissolved  in  dilute  acetic 
acid,  whereby  a  little  resin  was  left  insoluble,  and  were  then  slightly 
precipitated  by  a  small  addition  of  sodium  carbonate;  the  filtrate 
from  this  precipitate  (which  contained  much  tar  and  colouring 
matter)  was  then  wholly  precipitated  by  sodium  carbonate,  and  dis- 
solved in  ether.  By  spontaneous  evaporation  crystals  were  obtained 
of  which  the  gold  salt  contained  Au  =  20"88  per  cent.  The  mother 
liquors  of  these  dried  up  to  a  resinous  mass  containing  a  few  crystals  ; 
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these  were  extracted  by  thinning  the  resinons  mass  with  a  little 
ether  and  filter-pumping.  After  recrystallization  from  ether  they 
exactly  resembled  the  other  crops,  and  gave  a  gold  salt  containing 
An  =2071.  The  viscid  liquid  which  drained  from  these  crystals 
dried  up  to  a  varnish ;  on  solution  in  acids  it  gave  no  crystalline 
salts  whatever  ;  the  gold  salt  darkened  slightly  at  100°,  and  ap- 
peared to  be  slightly  decomposed.  The  following  numbers  were 
obtained  : — 

0-2210  gram  gave  0-5380  C02  and  0-1580  EL  O. 

0-2990  of  gold  salt  dried  at  100  gave  00715  Au. 

These  numbers  are  not  very  far  removed  from  those  required  for 
the  formula,  C30  H47  N"  07,  assigned  by  Von  Planta  to  the  amorphous 
alkaloid  derived  from  A.  napellus,  which  he  examined,  and  con- 
sidered to  be  the  active  principle  thereof. 


Calculated. 

Found. 

Carbon  in  base  . 

67-54      . 

.     66-39 

Hydrogen  in  base 

8-79      . 

.       7-94 

Gold  in  gold  salt 

22-48      . 

.    23-91 

Whence  it  would  seem  not  at  all  improbable  that  the  body  examined 
by  Yon  Planta  consisted  of  a  mixture  of  this  noncrystalline  sub- 
stance (napelline  ?)  with  more  or  less  aconitine,  and  the  products  of 
its  alteration,  with  probably  more  or  less  adherent  resinous  matter. 

This  amorphous  alkaloid  has  a  strong  tendency  to  become  me- 
chanically adherent  to  or  enclosed  in  the  crystals  of  aconitine  that 
form  from  ether,  the  slightly  higher  percentages  of  gold  found  in 
the  gold  salts  from  the  crystals  thus  prepared  being  due  to  the 
adherence  of  this  other  body.  The  hydrobromide  of  this  amorphous 
base  is  readily  soluble  in  water,  however,  and  does  not  appear  to 
stick  mechanically  to  aconitine  hydrobromide. 

The  different  batches  of  impure  aconitine  thus  extracted  from  the 
mother  liquors  were  united  and  crystallized  from  ether.  The  crystals 
(No.  6)  gave  the  following  values. 

0-2525  gram  gave  0-5705  C  02  and  0-1520  H,  O, 
0-5615     „      gold  salt  gave  0-1135  Au. 
0-5190     „         „         „  0-1050     „ 

To  make  sure  that  they  really  were  aconitine  identical  with  the 
former  samples,  they  were  converted  into  hydrobromide ;  the  re- 
generated alkaloid  then  gave  the  following  numbers  (purified  base, 
specimen  "  C")  : — 

0-3005  gram  gave  0-6800  C  02  and  0-1850  H,0. 
0-6210     „      gold  salt  gave  0-1240  Au. 
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Calculated 

for 

C„  Hts  NOia. 

Found. 

Purified  base, 
specimen  "C." 

No.  6. 

Carbon  in  base          .     . 
Hydrogen  in  base     .     . 
Gold  in  Gold  Salt    .     . 

61-39 

6-67 

19-92 

61-71 

6-81 
19-97 

61-62 

6-69 

20-23      20-21 

The  total  quantity  of  crystallized  aconitine  in  a  state  of  either  ap- 
proximate or  absolute  purity  obtained  from,  the  two  cvvts.  of  roots 
employed  amounted  to  somewhat  upwards  of  an  ounce,  representing 
about  0  03  per  cent,  of  the  roots  used,  whilst  the  total  yield  of  alka- 
loids crystalline  and  non- crystalline,  and  including  the  mother 
liquors  of  the  crystalline  base  which  still  retained  aconitine,  was 
fully  2J  ozs.,  or  007  per  cent.  Probably  in  the  extraction  of  crys- 
tallized aconitine  on  a  large  scale,  where  mother  liquors  could  be 
methodically  worked  up,  a  yield  of  0*04;  per  cent,  of  pure  crystals  of 
aconitine  would  have  been  obtained  with  the  quality  of  roots  experi- 
mented with ;  say  |oz.  per  cwt.  It  would  be  of  considerable 
pharmaceutical  interest  to  determine  on  the  large  scale  the  relative 
quantities  of  pure  aconitine  obtainable  from  A.  najpellus  roots, 
grown  in  different  soils,  and  under  different  conditions  of  climate, 
etc.  The  values  obtained  by  Zinoffski,  Dragendorff,  and  others,  by 
the  use  of  a  standard  mercuric  iodide  solution  represent  the  total 
quantities  of  alkaloids  present,  and  give  no  clue  to  the  amounts  of 
crystalline  active  base,  aconitine,  actually  present  in  the  different 
samples  and  different  portions  of  the  plants  examined  by  them  at 
various  times ;  and  similar  remarks  apply  to  the  results  obtained  by 
Proctor  (Chemical  News,  ix.,  87),  who  found  a  total  percentage  of 
alkaloids  amounting  to  0'42  in  American  roots,  and  0*2  in  roots  of 
European  origin. 

The  foregoing  results  clearly  show  that  Aconitum  napellus  contains 
only  one  crystallizable  physiologically  active  base,  and  that  this 
body,  when  pure,  possesses  the  formula  C33H43N012.  Duquesnel, 
who  first  analysed  this  crystallizable  body,  does  not  appear  to  have 
succeeded  in  getting  it  quite  pure,  to  judge  from  his  analytical 
figures ;  whilst  apparently  no  other  experimenter  but  Mr.  Groves 
has  succeeded  hitherto  in  obtaining  it  even  in  a  state  of  approximate 
purity.  The  following  table  gives  the  results  of  the  preceding 
analyses  of  the  pure  and  nearly  pure  specimens  examined. 

Specimens  purified  simply  by  crystallization  of  free  base  from 
ether,  etc : — 
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Carbon  in 

Hydrogen  in 

Gold  in  Gold 

Base. 

Base. 

Salt. 

First  Crystals  undissol- 

ved by  Ether  . 

— 



20-38 

Do.  duplicate 

— 

— 

20-36 

No.  1 . 

60-91 

6-74 

20-31 

No.  2  . 

60-62 

6-89 

20-33 

Do.  duplicate 

60-76 

6-82 

— 

No.  3  . 

61-48 

6-79 

20-34 

Do.  duplicate 

61-32 

6-94 

— 

No.  5      . 

60-40 

6-67 

20-25 

No.  6      . 

61-62 

6-69 

20-23 

Do.  duplicate 

• 

— 

— 

20-21 

Average 

61-02 

6-79 

20-30 

Specimens  purified  by  conversion  into  hydrobromide  and  regene- 
ration of  base  therefrom  and  crystallization  from  ether  : — 


Carbon  in 
Base. 

Hydrogen  in 
Base. 

Gold  in  Gold 
Salt, 

Purified  Base,  specimen  A 
Purified  Base,  specimen  B 
Purified  Base,  specimen  C 
Purified    Base   from   Mr. 
Groves'  products    . 

61-06 
61-47 
61-71 

61-71 

6-68 
6-92 
6-84 

6-78 

20-01 
20-00 
J  997 

19-98 

Average . 

61-49 

6-80 

19-99 

Calculated  for  C33  H43  X  Or: 

61-39 

6-67 

19-92 

All  these  samples  of  pure  base  were  perfectly  anhydrous  after 
crystallization  from  ether ;  they  exhibited  exactly  the  same  physical 
and  chemical  properties,  and  produced  the  same  tongue-prickling 
and  irritation  characteristic  of  the  aconites.  Experiments  on  the  phy- 
siological action  of  the  pure  base  are  contemplated,  but  have  not  yet 
been  proceeded  with ;  involuntary  experiments  in  the  laboratory, 
however,  show  that  the  base  is  extremely  active.  The  gold  salts 
when  dried  for  several  days  over  sulphuric  acid  lost  no  weight  and 
suffered  no  change  whatever  on  heating  to  100°  for  a  few  hours ; 
several  hours'  heating  at  100°  causes  no  alteration  in  the  pure  alka- 
loid ;  at  a  higher  temperature  it  becomes  yellowish  and  fuses  with 
decomposition  and  blackening.  It  is  proposed  to  examine  some  of 
the  salts  of  the  alkaloid,  and  more  particularly  to  investigate  the 
action  of  acids  and  other  reagents  upon  it,  with  a  view  to  obtain- 
ing information  as  to  whether  the  inert  bitter  alkaloid  obtained  by 
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Mr.  Groves,  and  examined  in  the  first  report  (base  A),  which 
gave  numbers  leading  to  one  of  the  formulae,  C30  H^  N"  O10,  or 
C31  H45  N"  O10,  can  be  prepared  by  its  decomposition  ;  and  generally 
to  endeavour  to  obtain  a  clue  to  its  relationships  to  other  series  of 
chemical  substances. 

The  practical  conclusions  that  may  be  drawn  from  the  above 
experiments,  incomplete  though  they  are  as  regards  the  "  constitu- 
tion" and  chemical  relationships  of  aconitine,  appear  to  be  as 
follows : — 

1.  When  A.  napellus  is  treated  by  Duquesnel's  process,  there 
are  extracted  (a)  a  cry stalliz able  alkaloid,  insoluble  in  potassium 
carbonate  solution,  which  is  difficult  to  purify  by  simple  crystalliza- 
tion from  ether,  but  which  after  conversion  into  a  crystalline  salt 
and  regeneration  therefrom  gives  numbers  agreeing  with  the 
formula  C33  H43  N"012  ;*  and  (6)  a  second  alkaloid  or  mixture  of 
bases  which  does  not  crystallize  itself,  and  does  not  yield  crystalline 
salts,  and  which  has  a  lower  molecular  weight  than  aconitine,  and 
contains  more  carbon  and  hydrogen  ;  (c)  a  non- crystalline  base,  or 
mixture  of  bases,  soluble  in  dilute  potassium  carbonate  solution,  and 
possibly  identical  with  (b) . 

2.  The  formula  assigned  to  "  cry  stalliz  able  aconitine,"  viz., 
C27  Hjq  1ST  O10,  by  Duquesnel,  who  first  isolated  the  substance  in  a 
state  of  moderate  purity,  does  not  exactly  represent  the  composition 
of  the  pure  base;  the  difference  in  Duquesnel's  results  being  appa- 
rently due  to  imperfect  purity  of  the  substance  isolated  and  examined 
by  him. 

3.  The  amorphous  substance  examined  by  Von  Planta,  to  which 
he  assigned  the  formula  C30  H^  N  07,  was  probably  a  mixture  of 
aconitine,  more  or  less  altered  during  the  extractive  process,  and 
the  amorphous  bases  above  mentioned.  .Whether  this  amorphous 
body  pre-exists  in  the  fresh  roots,  or  whether  it  is  formed  in  drying 
or  during  the  extraction  process,  it  is  at  present  impossible  to  say. 
Probably  "  napelline"  is  identical  with  or  closely  allied  to  this  body. 

4.  Although  when  alcoholic  hydrochloric  acid  is  used  to  extract 
the  alkaloids  from  A.  napellus  a  considerable  quantity  of  a  com- 

*  It  has  been  pointed  out  by  Hesse,  and  corroborated  by  the  author  and  Mr.  G. 
H.  Beckett  (Chemical  Society's  Journal,  May,  1876),  that  papaverine  is  charac- 
terized by  a  precisely  similar  behaviour  ;  a  large  number  of  crystallizations  from 
various  solvents  of  the  free  base  itself  do  not  suffice  to  give  the  body  more  than 
an  approximate  degree  of  purity ;  whilst  a  pure  alkaloid  is  readily  obtained  by 
converting  the  partly  purified  substance  into  a  crystallizable  salt  (the  acid 
oxalate)  and  regenerating  the  base  therefrom. 
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paratively  inert  base  (base  A,  of  First  Report)  appears  to  be  formed, 
and  largely  dilutes  the  crystalline  nitrate  of  tlie  active  base, 
C33  H43  N  013,  yet  no  appreciable  amonnt  of  this  substance  appears 
to  be  produced  by  Duquesnel's  tartaric  acid  method  ;  it  is,  however, 
not  at  all  impossible  that  the  occurrence  of  the  inert  base  A,  in  the 
batch  treated  by  alcoholic  hydrochloric  acid,  was  due  to  a  difference 
in  the  roots  employed,  and  not  to  the  difference  in  the  process  of 
extraction.     On  this  point  further  experiments  are  desirable. 

5.  The  method  that  ought  to  be  adopted  for  the  preparation  of  a 
pharmaceutical  product  of  constant  composition  and  properties  is  : 
(1)  percolation  by  alcoholic  tartaric  acid,  and  evaporation  to  a  small 
bulk  of  the  percolate  at  as  low  a  temperature  as  possible  (probably 
in  a  vacuum  pan  would  be  best)  ;  (2)  crystallization  from  ether 
of  the  base  separated  by  sodium  or  potassium  carbonate  from  the 
aqueous  solutions  of  the  extract  (after  separation  of  resin,  etc.) 
— in  this  way  "  base  A,"  if  present,  would  be  separated ;  and  (3) 
further  purification  by  conversion  into  a  crystalline  salt,  for  which 
purpose  the  hydrobromide  is  well  fitted  ;  in  this  way  small  quan- 
tities of  another  base,  which  obstinately  adheres  to  aconitine  when 
crystallized  from  ether,  are  separated.  The  base  obtained  in  this 
way  is  a  simple  body,  expressed  by  the  formula  C33  Ht3  N  012,  in  a 
state  of  great  purity  and  possessing  high  physiological  activity. 


The  President  said,  the  importance  of  this  inquiry  could  hardly 
be  overrated.  Up  to  the  present  time  the  results  obtained  had 
principally  borne  a  pharmaceutical  aspect.  It  had  been  shown  that 
what  had  been  hitherto  met  with  in  commerce,  or  prepared  by  the 
Pharmacopoeia  process,  as  amorphous  aconitine,  could  not  be  de- 
pended upon  as  the  active  principle  of  aconite  in  its  unmixed  and 
most  active  condition.  There  was  now  no  doubt  that  it  could  be 
obtained  in  a  pure  state  as  a  crystalline  alkaloid,  and  that  was  the 
only  condition  in  which  it  ought  to  be  used  medicinally.  He  was 
glad  to  find  also  that  there  was  a  prospect  of  having  the  subject  still 
further  worked  out  in  its  chemical  as  well  as  its  pharmaceutical 
aspects. 

Mr.  Williams  said  that  it  might  be  worth  mentioning  that  upon 
one  occasion,  in  operating  upon  aconite  for  the  extraction  of  aconi- 
tine, the  roots  were  divided  into  two  equal  quantities,  and  one  was 
treated  with  alcohol  and  tartaric  acid  and  the  other  with  alcohol 
and  hydrochloric  acid,  and  it  was  a  curious  fact  that  the  alcohol 
containing  the  tartaric  acid  only  yielded  half  the  weight  of  crude 


BRITISH    PHARMACEUTICAL    CONFERENCE.  543 

alkaloid  that  the  hydrochloric  alcohol  did.  No  determinations, 
however,  were  made  of  the  quantities  of  crystallizable  alkaloid 
obtainable  from  these  two  batches  severally. 


The  next  paper  read  was  on — 

CAPSAICIN :   THE  ACTIVE   PRINCIPLE  OF  CAPSICUM 

FRUIT. 

By  J.  C.  Thresh,  F.C.S. 

Soon  after  the  last  Conference  I  had  occasion  to  examine  a  very 
suspicious  sample  of  cayenne  pepper;  it  was  of  an  unusually  red 
colour,  and  almost  immediately  stained  the  paper  in  which  it  was 
wrapped.  Referring  to  Hassall's  work  on  the  "  Adulteration  of 
Food,"  I  found  that  he  considered  this  a  certain  indication  of  the 
presence  of  common  salt.  Upon  incinerating  a  portion  and  exam- 
ining the  ash,  I  could  detect  only  a  trace  of  chlorine,  therefore  it 
could  not  be  adulterated  with  sodium  chloride.  A  microscopical 
examination  of  it  revealed  nothing  abnormal,  consequently  in  order 
to  continue  my  investigation  it  was  necessary  to  look  up  the  pub- 
lished analyses  of  this  pepper ;  but  the  results  obtained  by  the  few 
chemists  who  had  examined  it  differed  so  widely  that  they  were 
totally  useless  for  my  purpose,  and  I  was  thus  left  to  my  own 
resources. 

The  result  of  this  investigation,  so  far  as  I  have  yet  pursued  it,  I 
do  not  intend  troubling  you  with  at  present,  excepting  so  far  as  it 
may  relate  to  the  subject  of  my  paper. 

The  active  principle  which  I  have  been  so  fortunate  as  to  isolate, 
and  which  I  have  named  capsaicin,  occurs  only  in  the  pericarp  of 
the  frnit,  and  is  intimately  associated  with  a  red  fat  or  mixture  of 
fats,  the  whole  together  forming  20  per  cent,  of  the  weight  of  the 
pericarp.  The  process  by  wrhich  I  first  isolated  this  crystalline  sub- 
stance, and  which  is  published  in  the  Pharmaceutical  Journal  of  the 
8th  of  July  last,  answered  very  well  when  employed  on  a  small 
scale ;  but  when  I  began  to  work  with  7  lbs.  of  the  pepper,  I  found 
that  it  wrould  be  requisite  to  use  very  large  quantities  of  almond  oil 
and  spirit  (and  as  the  former  cannot  be  recovered,  the  process  is 
very  costly)  in  proportion  to  the  small  quantity  of  capsaicin  ob- 
tained. Experiments  made  with  the  small  quantity  of  this  sub- 
stance at  disposal  led  me  to  substitute  petroleum  for  almond  oil, 
which,  besides  being  much  cheaper,  answers  very  much  better. 
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The  residue  obtained  by  this  first  part  of  the  process  is  a  pale  red 
waxy  substance,  and  from  this  the  crystalline  capsaicin  can  be 
obtained  by  three  methods.  Before  relating  in  detail  these  pro- 
cesses, let  me  say  that  unfortunately  pressure  of  business  has 
prevented  me  preparing  a  sufficient  quantity  of  the  crystals  in  a 
state  of  absolute  purity  for  the  purpose  of  effecting  their  ultimate 
analysis.  I  hope,  however,  during  the  coming  winter  to  be  able  to 
do  this,  and  to  communicate  the  results  in  due  course. 

The  first  method  of  crystallizing  the  capsaicin  is  the  one  by  which 
I  originally  obtained  it,  namely,  by  dissolving  the  fatty  or  waxy 
residue  in  dilute  solution  of  caustic  potash,  and  adding  thereto 
excess  of  ammonium  chloride  solution ;  a  milky  fluid  results,  which 
is  not  affected  by  filtration,  but  if  this  is  put  aside  for  a  number  of 
hours,  the  capsaicin  settles  in  well  defined  crystals,  and  the  super- 
natant liquid  becomes  quite  clear.  In  the  second  process  the 
residue  is  dissolved  in  warm  liquor  potassae,  then  diluted  and  set 
aside.  The  milky  liquid  deposits  crystals  much  more  rapidly  than 
in  the  former  process,  but  since  capsaicin  is  freely  soluble  in  dilute 
solutions  of  the  fixed  alkalies,  a  considerable  quantity  remains  in 
the  mother  liquor. 

The  third  plan  consists  in  dissolving  the  residue  in  dilute  liquor 
potass  ee,  and  passing  carbonic  acid  through  the  solution,  when  the 
capsaicin  is  immediately  precipitated  in  minute  crystals,  which  can 
be  entirely  removed  by  filtration.  This  method  not  only  yields  the 
principle  with  greater  facility,  but  also  in  a  state  more  approaching 
that  of  purity.  The  first  plan  yields  the  finest  crystals,  but  there 
is  great  difficulty  in  freeing  them  from  traces  of  ammonia  and 
colouring  matter,  and  besides  it  does  not  yield  the  whole  of  the  cap- 
saicin. From  the  mother  liquors  I  attempted  to  obtain  it  by  adding 
excess  of  acid,  and  treating  the  oily  matter  thus  separated  with 
petroleum  and  spirit,  as  the  original  fat  was  treated ;  but  I  was  not 
successful,  since  the  fatty  acid  is  as  soluble  as  the  active  principle  in 
the  spirit,  and  consequently  the  spirit  removes  both  from  the  petro- 
leum, leaving  the  latter  colourless. 

The  few  characteristics,  etc.,  of  this  substance  which  in  the 
limited  time  at  my  disposal  I  have  been  able  to  ascertain,  are  as 
follows : — 

The  action  of  heat.  Carefully  heated,  capsaicin  melts  at  138°F. 
to  a  transparent  oily  fluid ;  and  if  then  allowed  to  cool  it  rapidly 
solidifies,  and  assumes  a  crystalline  condition.  A  portion  melted 
on  a  watch  glass  and  left  to  cool  rapidly  crystallizes ;  but  if  a  por- 
tion is  heated  in  a  narrow  tube  a  few  degrees  above  its  melting 
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point,  it  does  not  upon  cooling  return  to  its  crystalline  condition, 
but  remains  semi-fluid  and  transparent  for  24  or  30  hours,  solidifica- 
tion then  commencing  at  the  surface  and  slowly  extending  through 
the  whole  mass.  , 

Capsaicin  can  be  volatilized  without  suffering  decomposition.  A 
small  portion  was  placed  on  a  watch  glass,  covered  accurately  with 
another,  and  the  pair  laid  on  a  hot  plate,  and  a  thermometer  placed 
near.  At  240°  F.  the  capsaicin  began  to  volatilize,  and  at  248°  it 
began  to  change  colour,  becoming  brownish  black.  On  removing 
the  upper  watch  glass  it  was  found  to  be  covered  with  minute  oily 
globules,  which  have  since  become  crystalline. 

The  specific  gravity  is  1060,  as  ascertained  by  taking  the  specific 
gravity  of  a  solution  of  sodium  chloride,  in  which  a  cylindrical  piece 
of  the  fused  substance  floated  indefinitely  in  any  portion. 

Strong  nitric  acid  acts  energetically  upon  it,  decomposing  and 
dissolving  it.  The  resulting  solution  is  of  a  bright  red  colour,  which 
when  heated  evolves  ruddy  fumes  and  changes  in  colour  to  a  straw 
yellow.  The  addition  of  water  causes  no  precipitate,  but  the 
addition  of  an  alkali  in  excess  strikes  a  rich  golden  yellow  colour, 
which  is  perceptible  even  when  the  fluid  is  largely  diluted. 

Dilute  nitric  acid,  though  acting  more  slowly  upon  it  than  the 
strong  acid,  appears  to  decompose  it  with  formation  of  the  same  pro- 
ducts.   The  solution  thus  formed  when  neutralized  is  quite  tasteless. 

Strong  cold  sulphuric  acid  readily  dissolves  it  without  decom- 
position; but  if  heat  is  applied  or  a  little  water  added  the  fluid 
becomes  first  red  and  ultimately  purple  black. 

In  dilute  sulphuric  acid  capsaicin  is  not  soluble,  therefore  it  is 
precipitated  when  the  strong  acid  solution  is  poured  into  a  con- 
siderable volume  of  water. 

The  sulphuric  acid  and  bichromate  test  applied  to  this  substance 
gives  rise  only  to  the  green  colour  resulting  from  the  reduction  of 
the  bichromate. 

Strong  solution  of  hydrochloric  acid  dissolves  only  a  trace,  which 
is  deposited  when  the  solution  is  diluted. 

Glacial  acetic  acid  readily  dissolves  it,  but  from  this  solution 
water  precipitates  it. 

As  previously  stated,  strong  solutions  of  the  fixed  alkali  readily 
dissolve  it,  and  deposit  a  portion  when  diluted,  if  the  alkali  is  not 
in  excess. 

Strong  liquor  ammonias  takes  up  but  a  mere  trace,  and  retains  it 
when  diluted ;  but  a  current  of  carbonic  acid  passed  through  the 
liquid  renders  it  opalescent. 

N    N 
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In  solutions  of  carbonates  of  the  fixed  alkalies  and  of  ammonia,  it 
appears  to  be  totally  insoluble;  hence  carbonic  acid  precipitates 
it  from  its  solution  in  alkali. 

Alcohol,  rectified  and  proof  spirit,  dissolve  the  crystals  in- 
stantaneously ;  ether,  amyl  alcohol,  acetic  ether,  benzine,  and  fixed 
oils,  dissolve  it  very  readily;  turpentine  and  carbon  bisulphide 
much  more  slowly  ;  and  in  petroleum  oil  it  is  soluble  with  great 
difficulty.  Even  when  heated  petroleum  does  not  readily  dissolve  it, 
and  upon  cooling  the  greater  part  is  deposited  in  a  crystalline  form 
upon  the  sides  and  bottom  of  the  containing  vessel.  The  addition 
of  a  little  fixed  oil  or  of  the  red  capsicum  fat  greatly  increases  the 
solvent  power  of  the  petroleum.  I  have  not  yet  attempted  to  form 
any  substitution  products  from  capsaicin,  but  I  have  noted  that 
after  it  has  been  acted  upon  by  chlorine,  either  by  passing  the  gas 
over  the  crystals  or  by  sending  a  current  of  the  gas  through  water 
iu  which  the  crystals  are  suspended,  whilst  the  appearance  of  the 
substance  remains  unchanged,  it  is  no  longer  freely  soluble  in 
alkaline  solutions. 

Boiling  dilute  sulphuric  acid,  even  after  a  length  of  time,  does 
not  affect  it,  and  the  acid  liquor  remains  free  from  glucose. 

My  physiological  experiments  with  this  powerful  substance  have 
been  confined  to  the  application  of  a  solution  to  the  arm,  and  the 
administration  of  one-eighth  of  a  grain  in  a  coated  pill. 

The  application  consisted  of  one  part  of  capsaicin  to  forty  of 
spirit  and  glycerin.  In  this  I  dipped  a  piece  of  lint  and  laid  it  on 
my  arm.  I  very  shortly  began  to  experience  a  sensation  of  warmth, 
which  gradually  increased  until  it  became  unbearable,  and  I  had  to 
remove  the  lint.  A  great  part  of  the  arm  appeared  much  inflamed, 
but  there  was  no  blistering,  and  in  two  hours  from  the  time  when 
the  lint  was  removed  the  skin  had  assumed  its  normal  appearance 
and  the  pain  had  ceased. 

The  one- eighth  of  a  grain  dose  I  took  after  breakfast  (at  about 
9  a.m.),  and  felt  nothing  of  it  until  11  o'clock,  when  I  was  seized 
with  violent  burning  pain  in  the  stomach,  which  I  was  glad  to 
assuage  with  copious  draughts  of  demulcents.  A  similar  dose  taken 
next  day  produced  exactly  the  same  effects.  In  conclusion,  I  may 
state  that  I  have  also  tasted  it.  The  result  is  an  agonizing  sen- 
sation of  burning  throughout  the  whole  mouth,  accompanied  by  a 
copious  flow  of  saliva,  of  tears,  and  of  mucus  from  the  nose.  This 
continues  for  about  a  quarter  of  an  hour,  and  then  rapidly  abates. 

A  vote  of  thanks  to  the  author  having  been  passed,  the  Conference 
\djourned  until  the  next  morning. 
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The  Conference  was  resumed  on  Wednesday,  the  6th  inst.     Pro- 
fessor Redwood,  President,  in  the  chair. 
The  first  paper  read  was  a — 

REPORT  OF  THE  LIMITED   OXIDATION  OF  ESSENTIAL 
OILS.     Part  IV. 

Containing  a  Preliminary  Report  on  the  Ethers, 

By  Charles  T.  Kingzett,  F.C.S. 

A.  Oxidation  of  Turpentine. — Since  my  last  publication  on  terpenes 
and  the  products  of  their  limited  oxidation,  I  have  had  the  oppor- 
tunity of  repeating  the  whole  of  my  observations  upon  the  aqueous 
solution  that  results  when  turpentine  is  oxidized  by  a  current  of  air 
in  the  presence  of  water.  This  opportunity  has  been  afforded  me 
while  experimenting  upon  no  less  than  fifty  gallons  of  turpentine ; 
and  while  in  no  one  particular  have  I  to  withdraw  or  alter  any  of 
my  original  statements,  certain  matters  have  come  more  strongly 
before  my  observation  which  are  worthy  of  some  notice.  Before 
proceeding  to  summarise  these,  it  will  be  well  to  recapitulate  the 
main  products  of  the  oxidation.  My  past  researches  then  have 
established  that  turpentine  yields,  when  oxidized  by  air  in  the  way 
I  have  described,  peroxide  of  hydrogen,  and  camphoric  acid  (both 
of  which  may  result  from  the  action  of  water  upon  camphoric  per- 
oxide, C10HuO4),  acetic  acid,  camphor,  and  certain  other  less 
defined  substances.  The  oil  itself  increases  in  specific  gravity  and 
contains,  after  this  treatment,  certain  oxidized  bodies  among  which 
is  a  further  quantity  of  this  camphoric  peroxide. 

I  have  been  able  to  indicate  the  rate  at  which  this  oxidation  takes 
place,  and  to  investigate  more  fully  the  nature  and  uses  of  the  solu- 
tion I  have  described.  And  in  doing  so  I  have  experimented  with 
large  earthenware  vessels  arranged  in  a  series  like  so  many  Wolffe's 
bottles,  each  of  about  twenty  gallons  capacity. 

The  oxidation  proceeds  very  slowly  at  first,  the  rate  being  indi- 
cated by  the  estimation  from  hour  to  hour  of  the  peroxide  o 
hydrogen  which  is  formed  ;  but  when  once  the  oxidation  has  fairly 
set  in,  it  proceeds  more  rapidly  with  increasing  production  of  per- 
oxide of  hydrogen  and  the  other  products,  the  amounts  of  which  are 
simply  limited  by  that  of  the  turpentine  itself.  Now,  assuming  the 
operation  to  be  started  with  a  given  quantity  of  turpentine  in  the 
presence  of  a  given  quantity  of  water  at,  we  will  say,  60°  C,  the 
turpentine  begins  slowly  to  oxidize  and  produce  the  bodies  named, 
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which  then  pass  into  solution,  while  the  oil  itself  increases  gradually 
in  specific  gravity,  a  phenomenon  which  is  accompanied  by  a  gradual 
rise  in  its  boiling  point.  Now,  if  no  fresh  turpentine  be  added  to 
that  already  in  operation,  there  will  come  a  time  when  the  percent- 
age of  peroxide  of  hydrogen  is  at  a  maximum,  and  then,  if  the  blow- 
ing be  continued  after  that  time,  it  slowly  diminishes,  in  fact  at 
about  the  same  rate  that  it  forms.  If,  on  the  other  hand,  the  tur- 
pentine which  is  blown  away  as  vapour  be  condensed  and  returned 
to  the  oxidizer,  or  what  amounts  to  the  game  thing,  if  fresh  turpen- 
tine be  added,  the  oxidation  proceeds  as  rapidly  as  ever,  while  there 
is  no  limit  to  the  amount  of  peroxide  of  hydrogen  which  is  formed. 

It  is  remarkable  that  turpentine  in  the  act  of  being  oxidized  is 
capable  of  imparting  to  fresh  turpentine  the  same  and  equal  facility 
to  absorb  oxygen. 

The  slow  rate  at  which  the  oxidation  of  fresh  turpentine  proceeds, 
and  the  greater  rate  attained  after  the  molecules  have  undergone 
the  change  which  induces  a  rapid  oxidation,  is  seen  by  the  following 
figures,  which  relate  to  an  experiment  conducted  on  some  gallons  of 
turpentine  and  water  :  — 


Hours. 

Grams  of  H2  Oa  in  100  c.r.  solution 

ter  37  hours 

.     -0651  grams  H2  02 

„     41      „ 

.     -2000 

„     54      „ 

.     -3000 

.i     58      „ 

.     -4500 

The  increase  that  takes  place  in  the  specific  gravity  of  the  oil  of 
turpentine  as  the  oxidation  proceeds  is  exemplified  by  the  following 
figures,  which  relate  to  another  experiment:  — 


•864  originally 

After  24  hours  the 

pp. 

gr. 

of  the  oi' 

=  •860 

„     28 

,, 

»> 

=  -881 

„     32 

» > 

=  •888 

„     44 

,, 

n 

=  949 

Again — 

After  16 

II 

?> 

=  -8886 

>.     20 

II 

jt 

=  -8996 

„     26 

n 

=  •9060 

„     39 

II 

„ 

=  •9136 

„     46 

)  > 

ii 

=  •9366 

„     48 

,, 

,, 

=  •9476 

The  increase  in  the  boiling  point  of  the  oil  as  the  oxidation  pro- 
ceeds is  illustrated  hy  the  following  determinations,  which  relate 
also  to  a  different  experiment. 


BRITISH  PHARMACEUTICAL  CONFERENCE, 


549 


The  turpentine  used  in  this  experiment  boiled   as  indicated  in 
column  1. 


(1) 

Original  Oil. 

2) 

Oil  after  2  J.  hours 

Oxidation. 

(3) 

After  27  hours 

Oxidation. 

10  p.  C. 

over  at  157°C  . 

.      162°C 

.      165°C 

20     „ 

ii 

159       . 

165-5°C      . 

.      166 

30     „ 

> 

160       . 

168    . 

.      170 

40     „ 

j 

160       . 

171    . 

.      171 

50     „ 

> 

160-5    . 

174    . 

.      174 

60     „ 

> 

161       . 

181    . 

.      185 

70     „ 

» 

162       . 

193    . 

.      206 

80     „ 

» 

164       . 

210    . 

90     „ 

> 

166       . 

—       • 

.       — 

In  regard  to  these  boiling  point  determinations,  I  should  remark 
that  in  each  case  100  c.c.  were  subjected  to  distillation  in  the  way 
that  is  usual  in  these  matters,  and  the  temperature  recorded  after 
each  10  c.c.  was  collected.  It  is  necessary  also  to  point  out  that 
the  oil,  although  it  has  been  oxidized  in  the  presence  of  water,  is 
yet  so  full  of  the  organic  peroxide  I  have  discovered  and  described 
in  my  previous  researches,  that  when  it  has  once  reached  a  tempe- 
rature of  160°  C.  or  less,  a  violent  effervescence  sets  in  from  the 
escape  of  oxygen,  and  much  heat  is  eliminated,  as  indicated  by  the 
rise  in  the  thermometer  after  the  lamp  has  been  removed.  I  shall 
conclude  this  part  of  my  paper  by  stating  that  having  been  led  by 
the  value  of  the  solution  as  an  antiseptic  and  disinfectant  to  attempt 
the  manufacture  of  it  and  the  residual  oil  I  have  described,  on  a 
commercial  scale,  I  have  devoted  a  great  deal  of  time  to  the  study 
of  those  conditions  which  are  calculated  to  lead  to  the  most  desirable 
results.  In  this  attempt  I  have  received  much  help  from  Mr.  J. 
Brown,  F.C.S.,  which  I  have  the  pleasure  to  acknowledge.  I  have 
been  so  far  successful  as  to  obtain,  readily,  under  certain  conditions, 
from  an  inconsiderable  amount  of  turpentine,  water,  and  air,  a  solu- 
tion containing  such  large  quantities  of  peroxide  of  hydrogen  and  the 
other  substance  above  named,  as  to  qualify  it  for  purposes  and  uses 
upon  which  I  propose  to  dwell  in  section  B  of  my  report.  I  find 
that  a  solution  containing  so  much  peroxide  of  hydrogen  as  to  be 
capable  of  evolving  from  1  litre  either  1531  c.c.  oxygen  or  3062  c.c. 
oxygen,  according  as  one  or  both  molecules  of  oxygen  (in  H2  02) 
are  affected,  has  all  the  properties  which  I  propose  to  describe  ;  but 
before  doing  this  I  must  add  that  these  properties  are  far  from 
being  entirely  dependent  upon  the  peroxide  of  hydrogen  contained. 
They  are  related  also  to  the  camphoric  acid  and  other  constituents, 
for  they  are  not  seriously  impaired  by  the  total  destruction  of  the 
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peroxide  of  hydrogen.  This  I  have  substantiated  in  an  experimental 
way,  and  shall  now  proceed  to  describe  the  experiments  themselves. 
These  I  shall  only  preface  by  stating  that  a  solution  which  contains 
323  grains  of  peroxide  of  hydrogen  to  the  gallon  also  contains  367 
grains  of  camphoric  and  acetic  acids.  But  the  percentage  of  each 
constituent  and  the  strength  of  the  whole  mixture  are  matters  to  a 
great  extent  under  control  in  the  method  of  preparation. 

B.  Antiseptic  and  Disinfecting  powers  of  the  Solution. — In  studying 
the  properties  of  the  solution  I  have  described  I  discovered  that  it 
possessed  great  power  as  an  antiseptic  and  disinfectant,  and  I  was 
led  to  investigate  this  matter  somewhat  fully,  also  to  inquire  into 
similar  properties  possessed  by  the  "known  constituents  of  my  solu- 
tion, and  in  comparison  with  those  of  salicylic  acid. 

In  the  following  experiments  the  solution  employed  was  of  that 
general  strength  I  have  indicated  above,  and  contained  2*5  grams 
HoOo  per  litre. 


Article  experimented 
upon. 


Egg  Albumen,  50 
c.c.  containing  10 
c.c.  white  of  egg 
in  each  case. 

Must  from  Mus- 
catel Grapes.  50 
c.c.  taken  in  each 
experiment. 

Milk,  200  c.c.  in 
each  case. 

Urine,  GO  c.c.  in 
each  case. 

Brain  matter,  10 
grams  in  each 
case. 

Milk  100  c.c.  in 
each  case. 

Flour  paste,  100 
c.c.  in  each  case. 

Milk,  1G0  c.c.  in 
each  case. 

Bitter  Beer,  160 
c.c.  in  each  case. 


Antiseptics  used. 


Results. 


With  equal  volumes 

of  water  and  no 

Antiseptic. 


5  c.c.  neutralized 
by  soda  =  10  per 
cent. 


10  c  c.  neutral  an- 
tiseptic =20  per 
cent. 

10  c.c. Neutral  an- 
tiseptic =5  per  ct. 

10  c.c.  Antiseptic  = 
16  per  cent. 

10  c.c.  Antiseptic. 


10  c.c.  Antiseptic  = 
10  per  cent. 

10  c.c  Antiseptic  ■■ 
10  per  cent. 

10  c.c.  Antiseptic  i 
6  per  cent. 


10  c.c.  Antiseptic  = 
6  per  cent. 


Observed  24  days. 
Still  fresh  as  at 
first. 

No  fermentation 
even  after  days. 


Faintly  acid  on  5th 
day  after.  Solid 
on  7th  day. 

Unchanged  after  7 
days.  No  longer 
observed. 

Kept  fresh  15  days 
No  longer  obser- 
ved. 

Liquid  and  Sweet 
for  9  days. 

Fresh  after  19  days 
No  longer  obser- 
ved. 

Solid  and  sour  after 
7  days. 

Still  good  and  un- 
changed on  7th 
day.  No  longer 
tested. 


Began  to  stink  on 
2nd  day  after. 


Soon  fermented  at 
40°  c,  giving  al- 
cohol. 


Solid  and  sour  on 
3rd  day  after. 

Bad  smell  2nd  day. 
Stunk  on  3rd  day. 

Stiink  on  3rd  day 
day  after. 

Sour  and  solid  on 
the  2nd  day  after. 

Stunk  on  the  3rd 
day. 

Bad  on  the  2nd  day. 
Very  bad  on  3rd 
day. 

Tbin  films  on  2nd 
day.  Fungus  over 
surface  on  the  3rd 
day. 
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All  the  foregoing  experiments  were  made  during  October  and 
November,  1875. 

Those  now  to  be  given  were  made  during  June,  July,  and  August, 
1876.  The  antiseptic  solution  employed  was  not  so  strong  as  that 
used  above. 


Article  experimented 
upon. 


With  35  c.c.  Antisep- 
tic=10  per  cent. 


With  175  c.c.  Anti- 
septic =5  per  cent. 


With  4  c.c. 

Neutral  Antiseptic: 

11  per  cent. 


White  of  egg,   35     Kept  fresh  for   35 


c.c.  in  each  case. 


days ;  then  mould 
appeared.  No 
stink. 


Fresh  for  21  days  ; 
then  mould  ap- 
peared. No  smell. 


Fresh  for  35  days. 
then  mould  ap- 
peared.  No  smell. 


The  only  other  alteration  in  each  case  was  a  slight  darkening  to 
brown  in  the  colour  of  the  albumen.  But  after  each  experiment  the 
albumen  had  still  its  coagulable  character,  and  was  not  otherwise 
changed. 

After  dipping  in  the  same  solution,  brain  matter  also  kept  fresh 
for  several  days,  whereas  without  such  treatment  it  stunk  on  the 
next  day. 

Milk  was  also  preserved  for  a  much  longer  period  than  without, 
but  not  for  so  long  a  period  as  in  the  winter  months. 

Beer  was  also  thoroughly  preserved  for  a  number  of  days,  as  long 
as  observed ;  so  also  was  blood  serum.  Stinking  water  recovered 
and  remained  good  with  it  for  months. 

In  conclusion,  I  would  only  add  that  I  have  never  examined 
seriously  the  influence  of  less  percentages  than  those  detailed,  but 
there  can  be  no  doubt  that  much  less  quantities  could  be  used  in 
many  cases  with  the  same  effects  as  those  described.  In  fact  this 
would  be  necessary  with  articles  of  food,  on  account  of  the  aromatic 
odour  and  peculiar  taste  of  the  solution. 

The  experiments  that  follow  next  were  conducted  in  order  to  as- 
certain to  which  constituents  of  my  solution  the  antiseptic  and  dis- 
infecting character  is  to  be  ascribed.     They  are  as  follows  : — ■ 


Camphoric  Acid  Experiments. 

03  gram  of  the  acid  in  water  was  sufficient  to  preserve  400  c.c. 
milk  unaltered  for  seven  days.  After  that  a  skin  appeared  and  a 
cheesy  taste.     But  it  did  not  go  solid  and  sour  till  the  eleventh  day. 

01  gram  camphoric  acid  kept  50  c.c.  of  flour  paste  fresh  for  eleven 
days.     On  the  twelfth  day  it  became  sour. 
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0-l  gram  camphoric  acid  preserved  50  c.c.  grape  juice  in  a  warm 
oven  from  fermentation  permanently  so  far  as  could  be  observed. 

O'l  gram  camphoric  acid  kept  15  c.c.  egg  albumen  and  10  c.c.  water 
fresh  for  twenty-one  days.     Became  mouldy  afterwards. 

01  gram  camphoric  acid  preserved  200  c.c.  bitter  beer  unaltered 
for  eleven  days  in  an  open  vessel.  It  afterwards  became  covered 
with  fungus. 

Peroxide  of  Hydrogen  Experiments. 

The  strength  of  the  solution  used  was  that  of  Robbins's  10  volume 
solution. 

10  c.c.  preserved  400  c.c.  milk  for  six  days,  meanwhile  oxygen 
was  slowly  evolved ;  thick  and  sour  on  the  eleventh  day. 

5  c.c.  preserved  47  c.c.  grape  must  from  fermentation  for  some 
twenty- four  hours ;  then  bubbles  of  oxygen  were  liberated  ;  finally 
it  had  an  odour  like  apples. 

5  c.c.  preserved  15  c.c.  albumen  (egg)  and  10  c.c.  water  fresh  for 
very  many  days. 

5  c.c.  preserved  400  c.c.  bitter  beer  unaltered  for  twenty-six  days  ; 
then  sour  ;  fungus  did  not  appear. 

5  c.c.  preserved  30  c.c.  flour  paste  for  six  days;  afterwards  went 
bad. 

Experiments  with  Salicylic  Acid. 

0*1  gram  preserved  100  c.c.  bitter  beer  for  twenty-five  days,  but 
gave  to  it  a  most  peculiar  taste — spirituous,  bitter  sweet.  No  longer 
observed. 

0"1  gram  preserved  100  c.c.  milk  for  four  days.  On  the  fifth  it 
was  sour  and  cheesy,  and  on  the  seventh  it  stunk. 

O'l  gram  preserved  50  c.c.  flour  paste  for  a  number  of  days,  but 
acquired  even  on  the  fourth  day  a  very  stale  odour. 

0*1  gram  preserved  23  c.c.  egg  albumen  and  12  c.c.  water  fresh 
for  four  days.     On  the  fifth  it  stunk. 

These  experiments,  as  also  those  with  camphoric  acid  and  peroxide 
of  hydrogen,  were  all  conducted  during  October,  November,  Decem- 
ber, 1875. 

I  will  conclude  these  remarks  by  pointing  out  that  the  solution 
whose  properties  have  been  described,  has  a  somewhat  bitter  but  not 
unpleasant  taste ;  it  is  non-poisonous,  and  harmless  to  clothing  and 
furniture.  While  its  antiseptic  power  is  distributed  between  the 
peroxide  of  hydrogen  and  camphoric  acid,  the  former  of  these  is 
able  to  evolve  large  quantities   of  oxygen,  which  in  this  state   is 
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nascent,  and  of  a  powerful  oxidizing  character.  Finally,  I  desire  to 
express  my  thanks  to  my  friend  Dr.  H.  W.  Hake,  for  having  ren- 
dered me  much  help  during  the  prosecution  of  this  part  of  my  in- 
vestigation. 

G.  I  now  propose  to  resume  the  thread  of  my  original  researches, 
and  by  way  of  introduction,  I  may  be  allowed  to  state  that  by  them 
it  has  been  established  that  all  the  members  of  the  terpene  family 
represented  by  the  formula  C10  H16  give  peroxide  of  hydrogen  by 
atmospheric  oxidation,  aud  I  have  further  pointed  out  that  this 
property  is  undoubtedly  related  to  cymene  (C10  Hu)  which,  as  ob- 
tained from  various  sources,  also  yields  peroxide  of  hydrogen ;  so 
that  any  hydrocarbon  containing  cymene  as  a  proximate  nucleus 
would  presumably  give  peroxide  of  hydrogen  under  suitable  treat- 
ment. Since  my  last  publication,  I  have  been  able  through  the 
kindness  of  Dr.  Wright,  who  placed  a  small  quantity  of  menthene 
(C10  H18)  at  my  disposal,  to  investigate  that  body  according  to  the 
method  instituted  by  me. 

18'5  grams  menthene,  from  Japanese  camphor,  on  oxidation  in  a 
current  of  air  at  a  temperature  of  60°C,  in  the  presence  of  100  c.c. 
water,  gave  a  solution  in  which  the  amount  of  peroxide  of  hydrogen 
was  estimated  by  the  iodide  of  potassium  method  after  forty-four 
hours,  and  found  to  equal  0-09114  gram  H2  02.  A  further  amount 
was  produced  on  continuing  the  oxidation.  Meanwhile  the  oil  grew 
yellow  and  thick,  but  was  not  examined,  on  account  of  the  small 
quantity.  The  aqueous  solution  contained  also  acetic  and  formic 
acids,  which  were  identified  by  the  usual  tests ;  and  further,  an  oily 
body,  which  was  deposited  on  concentration.  This  last  body,  on 
oxidation  with  strong  nitric  acid  (1  :  1),  gave  a  yellow  solution 
which  was  neutralized  by  soda,  and  this  solution  was  found  to  give 
a  barium  salt  insoluble  in  water,  and  also  a  precipitate  with  nitrate 
of  silver.  This  silver  salt  on  heating  deflagrated,  and  was  found  to 
contain  more  than  G445  per  cent,  silver  (a  little  was  perhaps  lost) 
A  small  quantity  of  menthene  derived  from  liquid  Japan  camphor 
by  the  action  of  zinc  chloride  gave  similar  results  to  those  above 
ascribed  to  menthene  from  solid  Japan  camphor. 

This  limited  inquiry  exhausted  my  supply  of  menthene,  neverthe- 
less it  supports  the  conclusion  I  stated  in  the  third  part  of  these 
researches  (Chemical  News,  vol.  32,  p.  138),  to  the  effect  that  all 
bodies  having  cymene  as  a  promixate  nucleus  give  peroxide  of 
hydrogen  on  oxidation  by  air.  For  Dr.  C.  R.  A.  Wright  has  (Jotirn. 
Chem.  Soc,  series  2,  vol.  xiv.,  p.  2),  by  the  action  of  bromine  upon 
menthene,  succeeded  in  obtaining  a  terpene  from  it  in  the  first  place, 
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and  on  further  bromination,  cymene.  I  have  also  demonstrated 
that  clove  terpene,  C15  H24,  by  the  fact  that  it  fails  to  give  peroxide 
of  hydrogen  on  oxidation,  does  not  contain  cymene  as  a  proximate 
nucleus.  And  more  recently,  Wright  has  supported  this  statement 
by  showing  that  clove  terpene  gives  no  cymene  by  the  action  of 
bromine.  Regarding  cymene  (paramethylpropyl  benzine)  (C6  H4) 
(CH3)  (03H7)  as  a  hydrocarbon  constituted  of  proximate  nuclei,  I 
was  led  by  a  study  of  the  subject  to  consider  the  possibility  of 
obtaining  peroxide  of  hydrogen  by  the  atmospheric  oxidation  of 
suitable  compounds  containing  methyl,  propyl,  etc.  And  for  the 
obvious  reason  that  the  ethers  may  in  a  sense  be  considered  as 
oxides  of  the  hydrocarbon  radicles  of  the  marsh  gas  series,  I  fixed 
upon  them  for  my  first  experiments. 

Ordinary  ethylic  ether  has  for  long  been  credited  with  the  power 
of  producing  ozone ;  but  beyond  this  the  subject  was,  at  the  time  I 
commenced  my  investigation,  in  a  similar  state  of  mystery  as  that 
which  surrounded  the  so-called  formation  of  ozone  by  the  oxidation 
of  essential  oils.  That  is  to  say,  nothing  was  known  about  it  beyond 
that  there  had  been  recognized  under  these  conditions  a  principle 
which  was  mistaken  for  ozone,  and  of  whose  production  there  was 
no  reasonable  theory. 

I  do  not  propose  to  relate  in  detail  my  experiments,  which  are 
necessarily  incomplete,  but  shall  only  state  that  ethylic  ether  gives 
apparently,  by  atmospheric  oxidation,  acetic  ether,  and  certainly 
peroxide  of  hydrogen.  This  latter  I  have  obtained  in  estimable 
amount;  but  this  subject  presents  great  difficulty  in  working,  on 
account  of  the  volatile  nature  of  the  ether  and  most  of  its  compounds 
and  derivatives. 

The  following  equations  may  possibly  represent  what  occurs 
when  ethylic  ether  is  oxidized  in  the  presence  of  water  in  the  way 
I  have  described  : — 

(10c;Ii}o+o2=c!l:o}o  +  H2° 

(^c:H30j0  +  03  =  c:H30j02  +  H20 
*  (8"}  c20H3o}02  +  2H2°  =  C2H8h}0  +  C2H3h}0  +  h^0^ 

or  (3.) 

CHjCOOlHHO  CHjCOOH)    ,HO) 

CH3COO/HHO      ~      CH3COOH/+HOJ 

These  equations  may  be  explained  as  representing  :  — 
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1.  The  oxidation  of  ether  into  acetic  ether  and  water. 

2.  The  oxidation  of  ether  into  the  anhydride,  and  that  into  the 
peroxide. 

3.  The  decomposition  of  the  latter  with  water,  simultaneously 
with  its  formation. 

I  believe  that  we  must  assume  the  formation  of  acetic  peroxide, 
a  body  which  as  yet  has  only  been  prepared  by  Brodie  by  acting 
on  acetic  anhydride  with  barium  peroxide. 

In  my  experiments  it  would  appear  that  ordinary  atmospheric 
oxygen  plays  the  same  part  as  the  oxygen  of  the  barium  peroxide  in 
Brodie's  method. 

If  this  be  so,  the  mode  by  which  the  peroxide  of  hydrogen  is 
assumed  to  be  formed  wonld  give  strength  to  my  theory  regarding 
its  production  from  turpentine,  which  may  be  represented  first  as 
its  oxidation  into  camphor  (corresponding  to  ether)  ;  secondly,  the 
oxidation  of  this  body  into  camphoric  anhydride,  and  the  anhydride 
finally  into  the  peroxide  which  is  slowly  decomposed  by  water. 

I  have  observed  these  properties  and  isolated  the  products  of  its 
change  by  water,  but  have  not  succeeded  further. 

My  method  of  experiment  I  hope  at  no  distant  period  to  apply 
to  all  the  ethers  available.  Meanwhile,  the  preliminary  results  I 
have  obtained  in  this  new  direction  already  foreshadow  a  system  of 
classification  of  the  terpene  derivatives. 

Finally,  I  submit  that  the  production  of  peroxide  of  hydrogen 
from  camphoric  peroxide  (in  the  case  of  turpentine),  and  acetic 
peroxide  (in  the  case  of  ether),  amounts  to  a  demonstration  of  the 
existence  of  the  radicle  hydroxyl  in  compounds. 


The  President  said  the  paper  just  read  appeared  to  be  one 
extremely  well  suited  for  a  meeting  of  the  Conference.  In  the  first 
place  the  subject  treated  of  had  an  important  bearing  on  the  interests 
of  pharmacists.  Mr.  Kingzett  had  shown  that  the  products  of 
oxidation  of  these  bodies  possess,  in  a  high  degree,  antiseptic  pro- 
perties. He  considered,  also,  that  this  paper  was  valuable  and  very 
suitable  as  a  communication,  from  the  fact  that  it  indicated  the  great 
importance  of  carrying  out  systematically  and  scientifically  the 
complete  investigation  of  what  takes  place  in  processes  such  as  are 
referred  to.  For  instance,  as  long  as  twenty  years  ago  he  had  seen 
Faraday  demonstrating  in  his  way  to  the  extent  of  the  knowledge 
then  possessed  the  presence  and  production  of  ozone,  which  was 
thought  to  occur  during  the  oxidation  of  these  bodies,  and  until 
comparatively  recently  it  had  been  assumed  that  ozone  was  the  body 
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produced.  But  by  further  and  more  perfect  investigation  it  was 
now  demonstrated  to  us  that  not  ozone,  but  peroxide  of  hydrogen 
was  the  body  which  exists  in  these  products. 

Dr.  Tilden  asked  if  the  author  had  ascertained  whether  any 
change  had  taken  place  in  the  atmospheric  air  used  during  the 
performance  of  these  experiments. 

Mr.  Groves  asked  whether  the  products  of  oxidation  had  a 
decolorizing  action. 

Mr.  Kingzett  :  Yes.  He  thanked  the  President  for  the  remarks 
he  had  made  upon  the  paper,  for  it  was  often  said  concerning  such 
investigations,  Cui  bono  ?  The  study  of  the  question  had  led  him  to 
a  satisfactory  reply  to  that  question.  He  and  a  scientific  friend  had 
patented  this  solution,  and  intended  to  manufacture  it  so  that  those 
who  were  interested  in  the  matter  might  have  an  opportunity  of 
studying  its  value.  With  regard  to  the  question  of  Dr.  Tilden,  he 
had  proved  in  the  first  part  of  these  researches  that  there  was  no 
ozone  formed  in  these  oxidations.  As  regards  the  many  other  applica- 
tions to  which  this  solution  might  be  applied,  Mr.  Groves  has  pointed 
out  one — decolorizing.  A  provisional  protection  had  been  obtained, 
and  he  hoped  to  continue  the  study  as  regards  the  application  in 
this  way. 


The  next  paper  read  was  on- 


THE  THERAPEUTIC  VALUE  OF  THE  ALOIS'S. 
By  William  A.  Tilden,  D.Sc,  F.C.S. 

At  the  last  meeting  of  the  Conference  I  brought  forward  the 
results  of  the  analysis  of  barbaloin  and  socaloin  and  some  of  their 
derivatives.  My  experiments  led  me  to  the  conclusion  that  these 
two  bodies,  although  differing  in  chemical  and  some  physical  pro- 
perties, have  nevertheless  the  same  composition,  which  is  represented 
by  the  chemical  formula  C16  H18  0?.  They  unite,  however,  with 
different  proportions  of  water  of  crystallization.  These  results  have 
since  been  confirmed  by  the  observations  of  Dr.  Ernest  Schmidt  of 
Halle.  Nataloin  differs  altogether  in  properties  and  constitution 
from  both  barbaloin  and  socaloin,  notwithstanding  that  it  contains 
nearly  the  same  proportions  of  carbon  and  hydrogen. 

The  fact  that  the  crystalline  constituents  of  the  several  varieties 
of  aloes  are  different  substances  is  now  generally  recognized.  It 
therefore  occurred  to  me  that  it  would  be  desirable  to  ascertain  if 
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these  substances  were  possessed  of  equal  power  as  purgatives ; 
especially  as  socotrine  and  Barbadoes  aloes  are  constantly  prescribed 
indiscriminately,  and  some  difference  of  opinion  had  prevailed  re- 
garding the  action  of  barbaloin. 

I  therefore  begged  Mr.  Nelson  C.  Dobson,  F.R.C.S.,  to  under- 
take the  administration  of  these  crystalline  principles  in  a  sufficient 
number  of  cases  to  make  conclusions  based  upon  them  tolerably 
secure.  He  has  recorded  his  observations  made  in  fifty  cases  in  the 
Bristol  General  Hospital,  and  his  results  have  been  published  in  the 
Medical  Times  and  Gazette  (Aug.  12,  1876),  and  in  the  Pharmaceu- 
tical Journal  (Aug.  19,  1876). 

It  remains  for  me  only  to  point  out  the  conclusions  at  which  Mr. 
Dobson  has  arrived.     They  are  as  follows  : — 

Barbaloin  in  doses  under  two  grains  frequently  produces  some 
slight  laxative  action.  Two  grains  cause  a  decided  effect,  never, 
however,  amounting  to  complete  purgation. 

Socaloin  and  nataloin  seem  to  be  less  active  than  barbaloin,  four 
grains  having  been  frequently  given  without  producing  more  than 
slight  effect. 

All  three  are  decidedly  uncertain  and  variable  in  their  action,  and 
seem  to  present  no  advantage  over  an  equal  dose  of  aloes,  except 
perhaps  that  griping  was  rather  less  common  than  when  aloes  alone 
was  given. 

The  superior  activity  of  barbaloin  seems  to  justify  the  apparently 
general  preference  for  Barbadoes  over  the  other  varities  of  aloes. 


The  President  said  no  doubt  it  would  be  the  pleasure  of  the 
Conference  to  return  thanks  to  Dr.  Tilden  for  the  investigation  he 
had  been  making  into  this  practical  subject.  The  observations 
which  had  been  made  with  reference  to  the  therapeutic  value  of  the 
chemical  compounds  obtained  from  aloes  had  a  considerable  amount 
of  interest  to  pharmacists,  as  tending  to  show  that  at  any  rate  there 
are  some  medical  substances  obtained  from  the  vegetable  kingdom 
that  are  perhaps  as  advantageously  administered  in  the  form  in 
which  they  are  got  directly  from  their  natural  sources  as  after  they 
have  been  submitted  to  chemical  processes  by  which  more  definite 
chemical  compounds  were  extracted  from  them.  The  investiga- 
tion which  had  been  made  with  reference  to  aloin  separated  from 
aloes  was  an  important  as  well  as  an  interesting  investigation.  Pro- 
bably the  investigation  of  some  other  substance,  such  as  senna 
and  rhubarb,  would  lead  to  very  similar  results.  Whatever  bodies 
of  a  chemical  nature  might  be   extracted,  might  not  to  any  sensible 
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extent  be  possessed  of  properties  more  advantageous  than  those 
found  in  the  substance  in  its  natural  condition.  Of  course  they 
were  not  to  be  discouraged  on  this  account  from  making  investiga- 
tions in  those  directions,  but  rather  might  make  a  practical  applica- 
tion of  the  result  of  the  investigation  pharmaceutically.  There  were 
many  substances  which  might  be  included  in  the  category  with  aloes, 
and  while  they  investigated  them  as  pharmacists,  their  practical 
object  would  be  to  ascertain  what  forms  could  be  obtained  which 
were  most  suitable  for  medicinal  use.  He  knew  some  pharmacists 
had  been  using  aloin  with  the  view  of  obtaining  more  activity — 
getting  a  more  decided  action — than  aloes  themselves  would  afford. 
It  did  not  appear,  however,  that  the  experiments  which  had  been 
made  were  such  as  to  fully  justify  that  expectation. 

Mr.  Stoddart  said  he  could  confirm  what  Dr.  Tilden  had  said. 
He  had  taken,  with  little  effect,  a  dose  of  this  aloin  at  the  suggestion 
of  a  native  of  that  part  of  the  world,  who  considered  that  aloin  was 
better  than  aloes. 

Mr.  Proctor  said  he  had  prepared  aloin  from  Barbadoes  aloes, 
and  had  taken  doses  of  the  aloes  and  its  separate  constituents,  that 
is,  the  insoluble  portion,  the  uncrystallizable  extract,  and  the  aloin. 
He  found  they  all  acted  almost  equally  as  regards  their  purgative 
properties.  He  fancied  the  resinous  matter  was  a  little  more  grip- 
ing ;   but  he  confessed  he  found  the  experiment  rather  unpleasant. 

Mr.  Groves  said  that  the  experiments  of  Dr.  Dobson  seemed  to 
show  that  aloin  and  crude  aloes  did  not  differ  much  in  their  effects, 
except  that  the  latter  was  rather  the  more  griping.  In  his  own 
experience,  the  extract  of  aloes  had  a  very  innocuous  action  in  regard 
to  haemorrhoids,  as  compared  with  crude  aloes.  He  had  a  client 
who  was  in  the  habit  of  taking  pil.  rltei  co.,  and  was  perfectly  able 
to  distinguish  by  the  effects  when  crude  aloes  was  used  and  when 
the  extract. 


The  next  paper  read  was  on — 

THE  SOLUBILITY  OF  CINCHONA  PRINCIPLES  IN 
GLYCERIN. 

By  F.  Andrews. 

A  notice  of  the  solvent  powers  of  glycerin  upon  Peruvian  bark 
having  lately  appeared  in  the  Pharmaceutical  Journal  and  the 
CLcmist  and  Druggist,  an  account  of  a  few  observations  made  by 
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myself,  although  very  fragmentary  and  incomplete,  may  perhaps 
prove  interesting. 

Some  months  ago  I  had  occasion  frequently  to  mix  tinctnre  of 
bark  with  glycerin.  As  the  mixture  remained  perfectly  bright,  it 
occurred  to  me  that  perhaps  glycerin  might  prove  as  good  a  solvent 
of  the  cinchona  principles  as  the  spirit,  and  I  therefore  made  the 
following  experiment : — 4  ozs.  of  yellow  bark  in  coarse  powder  were 
mixed  with  4  fl.  ozs  of  rectified  spirit,  and  digested  for  several  days  ; 
the  mixture  was  transferred  to  a  percolator,  and  spirit  added  until 
4  fl.  ozs.  of  a  very  strong  tincture  of  bark  had  passed  through.  This 
was  mixed  with  an  equal  quantity  by  measure  of  glycerin  and  the 
spirit  evaporated.  There  remained  4.  fl.  ozs.  of  a  thick,  syrupy  liquid, 
dark  brown  in  colour,  and  having  the  peculiar  bitter  and  astringent 
taste  of  Peruvian  bark  in  the  highest  degree  ;  it  was  perfectly  bright 
and  entirely  without  deposit,  showing  that  the  glycerin  had  re- 
tained all  that  had  been  dissolved  by  the  spirit.  I  then  thought 
it  would  prove  important  to  find  whether  there  was  anything  further 
left  in  the  bark  that  could  be  exracted  by  glycerin,  and  therefore 
poured  water  into  the  percolator  until  upwards  of  eight  pints  had 
passed  through  and  the  percolated  liquid  was  colourless  and  taste- 
less. The  apparently  exhausted  bark  was  then  placed  in  an  evapo- 
rating dish  and  4  fl.  ozs.  of  glycerin  stirred  in ;  the  mixture  was 
heated  slightly  and  allowed  to  stand  a  day  or  two,  again  transferred 
to  the  percolator  and  water  poured  through  until  about  a  pint  of 
turbid  brownish  liquid  was  obtained  ;  this  was  evaporated  to  4  fl. 
ozs.,  the  result  being  a  brown  syrupy  fluid,  having  the  peculiar  taste 
of  glycerin,  but  with  very  slight  bitterness  or  astringency. 

Several  experiments  were  then  made  by  the  direct  action  of 
glycerin  upon  powdered  bark  ;  percolation  was  tried,  but  was  so 
slow  as  to  be  practically  useless,  and  finding  upon  trial  that  quinia 
and  its  sulphate  were  soluble  in  warm  glycerin,  and  were  not  pre- 
cipitated from  solution  upon  the  addition  of  water,  the  following 
process  was  adopted  as  the  best :  — 

Four  ounces  of  coarsely  powdered  yellow  bark  were  mixed  with 
eight  fluid  ounces  of  glycerin,  heated  for  a  short  time  over  a  water 
bath,  and  allowed  to  stand  till  cold ;  water  was  added  in  successive 
portions,  and  strained  or  pressed  out  until  there  appeared  no  extrac- 
tive left ;  the  whole  was  then  evaporated  to  eight  fluid  ounces — the 
original  bulk  of  the  glycerin.  This  liquid,  carefully  made,  appears 
to  contain  in  each  fluid  ounce  the  whole  extractive  matter  of  half  an 
ounce  of  Peruvian  bark,  and  might,  I  think,  be  appropriately  termed 
"  glycerinum  cinchonas." 
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The  President  said  this  was  a  useful  and  practical  communication 
for  which  he  was  sure,  as  practical  men  able  to  appreciate  it,  they 
would  be  anxious  to  return  thanks  to  the  author. 

Mr.  Cleaver  asked  whether  the  liquid  obtained  by  the  treatment 
precipitated  on  the  addition  of  water. 

Mr.  Martindale  said  that  there  was  a  similar  preparation  included 
in  the  United  States  Pharmacopoeia.  He  had  kept  it  for  three 
years,  and  had  had  an  opportunity  of  observing  its  keeping  proper- 
ties. It  had  this  disadvantage,  that  on  being  kept  for  some  time  it 
became  converted  into  a  kind  of  jelly ;  it  did  not  deposit,  but  got 
into  a  peculiar  gelatinous  condition.  It  mixed  tolerably  well  with 
water.  It  took  out  more  of  the  constituents  of  the  bark,  but 
whether  in  doing  so  it  took  more  of  the  active  alkaloid  he  did  not 
know.  It  contained,  however,  more  of  the  astringent  matter  than 
the  B.  P.  fluid  extract  did. 

Mr.  Ekin  said  the  gelatinous  condition  to  which  Mr.  Martindale 
referred  in  the  United  States  preparation  was  probably  due  to 
quinovic  acid. 

Mr.  Andrews  in  reply  said  the  preparation  precipitated  slightly, 
but  not  so  much  as  the  ordinary  tincture.  With  respect  to  the 
assay  of  the  bark,  that  which  he  had  used  was  fully  up  to  the 
Pharmacopoeia  standard.  He  had  intended  to  have  made  an  assay 
of  the  bark,  after  the  extraction  by  glycerin,  but  had  not  yet  been 
able  to  do  so.  There  certainly  was  a  trace  of  bitterness  left,  but  it 
was  very  slight. 

The  next  paper  read  was  on — 

ESSENTIAL  OIL  OF  SAGE. 

Part  I. 

By  M.  M.  Pattison  Muir,  F.R.S.,E., 

Assistant  Lecturer  on  Chemistry,  The  Owens  College,  Manchester. 

Through  the  kindness  of  the  Executive  Committee  of  the  Bell  and 
Hills  Research  Fund,  who  placed  a  small  grant  at  my  disposal,  I 
have  been  able  to  commence  a  research  into  the  chemical  nature 
of  essential  oil  of  sage.  I  have  now  the  honour  of  submitting  the 
first  part  of  this  investigation  to  the  Conference,  and  can  only  ex- 
press my  regret  that  the  time  at  my  command  has  been  too  limited 
to  allow  me  to  do  more  than  make  a  hasty  survey  of  the  field  of 
investigation.     From  the  results  already  obtained  I  am  confident 
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that  future  researches,  which  I  hope  to  make  and  to  communicate 
to  the  Conference,  will  be  not  altogether  wanting  in  interest. 

1.  The  only  notices  which  I  can  find  bearing  upon  the  subject  of 
the  present  paper  are  those  enumerated  in  Grmelin's  handbook.  So 
long  ago  as  1811,  Illisch  *  appears  to  have  made  a  few  desultory 
experiments  upon  oil  of  sage,  but  without  any  very  definite  results. 
Herberger,f  Rochleder,J  and  Zeller  §  added  but  little  to  what  was 
known ;  they  seem  to  have  contented  themselves  with  qualitative 
experiments  relating  to  the  action  of  various  reagents  upon  the  oil, 
and  to  very  partial  fractionation  and  determination  of  the  carbon 
and  hydrogen  in  the  various  fractions. 

2.  The  oil  upon  which  I  have  worked  was  obtained  from  Messrs. 
Wright,  Layman  &  Umney,  of  South wark  Street,  London ;  it  was 
by  them  believed  to  be  a  genuine  sample.  The  oil  is  obtained  by  dis- 
tilling sage  (I  believe  Salvia  officinalis)  with  water.  I  was  unfortu- 
nately unable  to  ascertain  the  age  of  the  sample. 

The  oil  was  of  a  yellow  brown  colour,  without  any  shade  of  green. 
According  to  some  of  the  authors  quoted  above,  sage  oil,  especially 
when  prepared  from  young  plants,  has  a  green  colour  changing  to 
brown.  The  smell  can  only  be  described  by  saying  that  it  was  in- 
tensely sage-like  ;  the  taste  was  hot  and  burning ;  the  reaction  was 
neutral. 

3.  A  quantity  of  the  oil  was  allowed  to  remain  in  a  loosely  covered 
vessel  for  several  months ;  it  did  not  deposit  any  solid  matter, 
neither  did  it  become  resinous  ;  the  reaction  remained  neutral. 

4.  The  oil  readily  absorbs  oxygen  from  the  air ;  a  quantity  of  oil, 
about  80  c.c,  was  allowed  to  stand  in  an  inverted  tube  containing 
air,  and  placed  in  sunshine.  After  two  days  the  level  of  the  oil  in 
the  tube  showed  that  the  oxygen  (about  4  c.c.)  contained  in  the  con- 
fined air  had  been  entirely  removed.  On  testing  the  oil  with  paper 
soaked  in  starch  paste  and  potassium  iodide  solution  a  blue  color- 
ation was  produced,  but  only  after  some  time. 

5.  Concentrated  nitric  acid  acts  most  energetically  upon  sage  oil 
with  the  production  of  a  red  semi-resinous  body ;  this  action  is  ex- 
plosive in  its  violence  if  the  oil  and  acid  be  shaken  together. 

6.  Strong  sulphuric  acid  causes  the  production  of  a  brownish  red, 
semi- viscid  mass ;  by  this  action  much  heat  is  developed  and  sul- 
phur dioxide  is  evolved.  If  the  semi-solid  mass  be  allowed  to 
remain  at  rest  for  twenty-four  hours  and  water  be  then  added,  and 

*  A.  Tr.,  20,  2,  7.  t  Repert.,  34,  311. 

X  Ann.  Pharm.,  44,  4.        §  Stud,  iiber  ather.  oele.     Landau,  1850. 
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the  liquid  submitted  to  distillation  in  a  current  of  steam,  a  distillate 
is  obtained,  the  oily  portion  of  which,  when  separated  from  the 
aqueous  part,  and  dried,  boils  for  the  most  part  between  215°  and 
225° ;  this  distillate  appears  as  a  heavy  yellow-coloured  oil ;  it  is 
most  probably  a  polymeride  produced  by  the  action  of  the  sulphuric 
acid  upon  the  hydrocarbons  present  in  the  original  oil. 

The  greater  portion  of  the  product  of  strong  sulphuric  acid  upon 
the  oil  remains  behind  after  distillation  in  steam,  in  the  form  of  a 
very  thick  black  resin,  which  becomes  almost  solid  after  standing 
in  the  air  for  some  time. 

7.  On  passing  dry  hydrochloric  acid  gas  into  a  portion  of  the  oil, 
it  darkened  in  colour,  becoming  finally  reddish  brown ;  heat  was 
evolved,  and  considerable  quantities  of  the  gas  were  absorbed.  On 
submitting  the  product  to  distillation,  after  washing  with  dilute 
caustic  soda,  and  repeatedly  with  water,  the  greater  portion  boiled 
between  195°  and  200°,  and  presented  the  appearance  of  a  light 
yellow  liquid  with  a  peculiar,' somewhat  ethereal,  odour  ;  this  liquid 
darkened  slightly  after  standing  in  diffused  sunlight.  Portions  of 
the  oil  saturated  with  hydrochloric  acid  were  allowed  to  remain  at 
rest  for  some  days,  both  alone  and  also  mixed  with  water,  but  in  no 
case  was  any  solid  matter  deposited. 

Another  portion  of  the  oil  was  surrounded  with  a  freezing  mix- 
ture, whereby  the  temperature  was  maintained  at  -10°  to  -15°,  and 
wras  then  saturated  with  hydrochloric  acid  gas.  As  in  the  former 
experiment,  the  oil  darkened  in  colour,  until  it  had  become  reddish 
brown.  No  solid  substance  was  formed,  nor  did  any  separate  out 
on  standing.  After  washing  as  before,  and  distillation,  two  liquids 
were  obtained,  one  boiling  from  195°  to  200°,  and  the  other  from 
205°  to  210°.  Whether  these  actually  represent  two  separate 
chlorhydrates,  I  am  not  as  yet  prepared  to  say.  These  liquids  were 
light  yellow  in  colour,  their  reaction  was  neutral,  they  were  lighter 
than  water,  and  were  not  decomposed  by  shaking  with  water  whether 
hot  or  cold.  Only  after  prolonged  agitation  and  washing  with 
water  the  reaction  of  the  liquids  became  very  slightly  acid.  Ribaw* 
proposes  to  adopt  the  behaviour  of  the  various  isomerides  of  the 
formula  C10  H16  H  CI  with  water  as  a  means  of  distinguishing  them 
from  one  another.  Some  of  these  chlorhydrates  are  decomposed  by 
mere  contact  with  moist  air,  others  by  contact  with  water,  etc. 
The  chlorhydrates  derived  from  sage  oil  appear  to  possess  a  great 
degree  of  stability  in  this  respect. 


*  Bull.  Soc.  Chim.  [2] ,  xix.,  244. 
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8.  The  specific  gravity  of  the  oil  determined  at  14°  C.  was  found 
to  be  0-9339. 

9.  A  portion  of  the  oil,  when  mixed  with  about  half  its  volume  of 
water,  the  same  quantity  of  strong  nitric  acid,  and  one  volume  of 
alcohol,  became  dark  red  in  colour,  and  after  some  days  separated 
into  an  under  light  yellow  and  an  upper  dark  red  layer.  No  solid 
matter  was,  however,  deposited  after  two  months'  standing,  and  at 
the  expiry  of  that  time  the  two  layers  had  re-united. 

Proximate  Constituents  of  the  Oil. 

10.  On  submitting  the  oil  to  distillation,  a  small  quantity  of  water 
came  over ;  after  the  removal  of  this,  distillation  began  at  about 
170°;  four-fifths  of  the  whole  quantity  of  oil  distilled  between  this 
point  and  215°,  the  greater  portion  boiling  between  175°  and  195°. 
That  portion  which  boiled  below  190°  was  treated  with  sodium, 
which  caused  the  formation  of  considerable  quantities  of  red  resin- 
ous matter,  and  again  distilled :  about  four- fifths  of  the  whole 
again  passed  over  below  190°,  leaving  a  semi-solid  red  gelatinous 
mass,  which  dissolved  in  ether  to  form  a  brown  coloured  liquid  with 
a  slight  green  fluorescence. 

11.  The  fraction  boiling  at  about  190°  deposited  a  small  quantity 
of  solid  matter  after  standing  for  some  time ;  it  was  therefore  ex- 
posed to  the  cold  of  several  successive  days  and  nights  during  a 
rather  severe  frost,  whereby  a  larger  quantity  of  solid  matter  was 
separated.  This  solid  substance  was  separated  from  the  liquid, 
pressed  between  paper,  and  set  aside  for  further  examination. 

12.  That  fraction  obtained  in  the  first  distillation  of  the  oil  which 
boiled  above  190°  was  now  submitted  to  fractionation  without  being 
treated  with  sodium;  the  greater  portion  came  over  below  210°. 
After  repeated  fractionation  and  removal  of  the  solid  matter  which 
separated  out  on  standing,  the  main  portion  of  this  liquid  boiled  be- 
tween 198°  and  203°. 

After  each  fractionation,  however,  a  considerable  quantity  of 
resinous  matter  remained  in  the  flask,  and  it  was  only  when  this 
had  been  repeatedly  removed  that  it  was  found  possible  to  distil  the 
liquid  entirely  below  208°.  It  would  thus  appear  that  the  liquid 
contains  compounds  which  become  polymerized  by  the  action  of 
heat  alone :  in  this  respect  it  agrees  with  the  behaviour  noticed  in 
the  case  of  many  other  essential  oils. 

13.  After  repeated  distillation  over  sodium,  the  fraction  which  on 
the  second  distillation  boiled  below  190°  was  entirely  split  up  for 
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the  most  part  into  two  portions,  a  smaller,  boiling  from  156°  to 
158°;  and  a  larger,  boiling  from  166°  to  168°.  During  the  fraction- 
ation a  very  considerable  quantity  of  yellow  red  resin  was  formed, 
chiefly  it  seemed  by  the  action  of  the  sodium  upon  the  oil.  This 
resin  was  decomposed  with  water,  the  oil  was  separated,  dried,  and 
again  fractionated  ;  from  the  portion  of  higher  boiling  point  a  large 
quantity  of  the  solid  matter  already  noticed  separated  on  standing 
at  the  ordinary  temperature. 

14.  In  the  first  distillation  of  the  oil,  boiling  was  discontinued 
when  the  temperature  reached  215°;  that  which  remained  was  a 
thick  very  dark  coloured  liquid.  This  liquid  was  now  submitted  to 
distillation  :  about  one-half  distilled  below  250°,  leaving  a  semi-solid 
nearly  black  mass  in  the  retort.  On  fractionating  the  distillate 
solid  matter  was  deposited  from  those  fractions  which  boiled  below 
220°,  but  not  from  the  higher  fractions :  after  the  removal  of  all 
matter  volatile  below  240°  a  dark  brown  liquid,  with  distinct  green 
fluorescence,  remained  in  the  flask. 

15.  The  oil  was  thus  separated  into  four,  or  perhaps  into  five, 
main  portions : — 

(1)  A  liquid  boiling  at  156°-158°. 

(2)  A  liquid  boiling  at  166°-168°. 

(3)  A  liquid  boiling  at  198°-203°. 

(4)  A  solid  deposited  chiefly  from  those  fractions  of  the  oil 
boiling  from  190°-220°  ;  and  perhaps, 

(5)  A  heavy  fluorescent  liquid  boiling  at  about  240°. 

The  resinous  matter  which  remained  behind  was  very  probably 
produced,  or  at  any  rate  partly  produced,  by  the  polymerizing 
action  of  heat  upon  the  original  constituents  of  the  oil. 

16.  I  shall  now  describe  the  results  of  the  examinations  of  these 
different  constituents  of  the  oil  so  far  as  they  have  yet  extended. 

That  portion  of  the  distillate  which  boiled  from  156°  to  158°  was 
fractionated  until  the  greater  portion  boiled  constantly  at  157°  to 
157*5°  (thermometer  surrounded  with  vapour,  and  barometer  at  760 
mm.).  The  liquid  so  obtained  was  perfectly  colourless;  it  had  an 
exceedingly  slight  odour  of  sage;  its  specific  gravity  was  08635  at 
15°  C. 

Action  of  Bromine  upon  the  Terpene  of  lower  boiling  point. 

17.  Twelve  grams  of  this  liquid,  placed  in  a  flask,  surrounded 
with  snow  and  ice,  were  subjected  to  the  action  of  bromine,  added 
drop  by  drop,  through  a  capillary  tube.  The  bromine  was  very 
rapidly  absorbed,  a  hissing  noise  being  produced  on  the  addition  of 
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eacli  drop.  When  no  further  absorption  appeared  to  take  place,  it 
was  found  that  the  liquid  weighed  25  grams.  In  order  to  convert 
12  grams  of  C10  H16  into  C10  H16  Br2,  14  grams  of  bromine  (in  round 
numbers)  are  required :  13  grams  were  used  in  the  foregoing 
experiment.  The  liquid  thus  obtained  was  a  heavy,  colourless  oil. 
On  submitting  it  to  distillation  torrents  of  hydrobromic  acid  were 
evolved,  and  a  nearly  colourless  liquid  came  over,  which,  however, 
quickly  darkened,  until  of  a  reddish  brown  colour.  On  attempting 
to  distil  this  liquid,  it  was  again  decomposed,  yielding  hydrobromic 
acid,  a  distillate  boiling  from  175°  to  180°,  another  and  heavier 
portion  boiling  from  220°  to  240°,  and  a  considerable  quantity  of 
black  resin.  This  process  was  repeated  several  times  with  the  same 
result,  nevertheless  the  greater  portion  of  the  liquid  eventually  dis- 
tilled between  220°  and  240°.  That  fraction  which  boiled  between 
175°  and  180°  gave  all  the  qualitative  reactions  for  cymene. 

I  have  not  yet  performed  a  combustion  of  that  portion  of  the 
distillate  from  sage  oil  boiling  at  157°,  but  from  its  reactions  I  have 
no  doubt  that  the  liquid  is  a  terpene  of  the  formula  C10  H16.  Like 
the  other  terpenes  of  this  formula,  the  lower  boiling  terpene  from 
sage  oil  appears  to  be  readily  converted  into  a  dibromide,  which  is 
decomposed  by  the  action  of  heat  with  the  formation  of  cymene. 
This  decomposition  does  not,  however,  take  place  with  so  great 
facility  as  has  been  noticed  in  the  case  of  other  terpenes  of  higher 
boiling  points.* 

Does  the  Terpene  of  lower  toiling  'point  contain  Cymene  ? 

18.  About  20  grams  of  the  liquid  boiling  at  157°  was  surrounded 
with  a  freezing  mixture,  and  concentrated  sulphuric  acid  was  added 
drop  by  drop,  the  liquid  not  being  allowed  to  become  warm.  A 
very  small  quantity  of  sulphur  dioxide  was  evolved,  and  a  deep-red 
semi-solid  mass  was  formed.  After  twenty-four  hours  this  was 
distilled  in  a  current  of  steam;  the  distillate  was  dried  and  fraction- 
ated ;  the  greater  portion  boiled  between  1 75°  and  1 78°,  and  gave 
the  reactions  of  cymene.  In  this  way  about  7  per  cent,  of  cymene 
was  obtained. 

Oxidation  of  the  175°  Terpene. 

19.  About  25  c.c.  of  the  liquid  was  subjected  to  the  action  of  2 
litres  of  boiling  chromic  liquor,  containing  10  per  cent,  of  potassium 
dichromate,  and  sulphuric  acid  sufficient  to  saturate  the  bases  pre- 

*  See  Wright  M  On  Isomeric  Terpenes."     Chem.  Soc.  Journ.  [2J,  xi.,  694. 
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sent.  After  thirty- seven  honrs,  the  boiling  was  stopped  and  the 
small  quantity  of  solid  matter  which  floated  on  the  surface  of  the 
liquid  was  collected,  washed  with  hot  water,  dissolved  in  boiling 
ammonia,  and  reprecipitated  by  means  of  hydrochloric  acid.  It  gave 
the  reactions  of  terephthalic  acid.  The  liquid  when  distilled  showed 
the  reactions  for  acetic  acid. 

Reactions  of  the  Terpens  of  higher  boiling  point. 

20.  That  portion  of  the  original  distillate  which  boiled  from  166° 
to  168°  was  fractionated  until  the  greater  part  boiled  constantly 
from  167°  to  168°  (thermometer  surrounded  with  vapour;  barometer 
760  mm.).  The  liquid  so  obtained  had  a  somewhat  more  pronounced 
odour  of  sage  than  the  fraction  which  boiled  at  157°.  The  specific 
gravity  was  0'8866  at  15°  C.  A  portion  treated  with  bromine 
reacted  in  a  manner  very  similar  to  that  already  described  in  the 
case  of  the  terpene  of  lower  boiling  point.  Only,  on  distilling  the 
brominated  liquid  it  was  very  readily  and  almost  entirely  split  up 
into  hydrobromic  acid  and  what  appeared,  from  its  reactions,  to  be 
cymene.  Treatment  with  sulphuric  acid,  the  liquid  being  carefully 
kept  cold,  resulted  in  the  formation  of  a  semi-solid  mass  from  which 
about  8  per  cent,  of  cymene  was  obtained  by  distillation  in  steam 
and  fractionation  of  the  distillate. 

This  terpene,  for  such  it  doubtless  is,  yielded  on  oxidation  (which 
was  carried  out  exactly  as  in  the  case  of  the  terpene  of  lower  boiling 
point)  a  considerably  larger  quantity  of  terephthalic  acid  than  was 
obtained  from  the  157°  terpene. 

Oxidized  Constituents  (J)  of  the  Oil. 

21.  I  have  .as  yet  separated  so  small  a  quantity  of  that  fraction 
of  the  oil  which  boils  from  198°  to  203°  that  I  am  not  in  a  position 
to  describe  its  properties.  It  is  a  nearly  colourless,  heavy  liquid,  with 
a  very  strong  odour  of  sage  ;  it  does  not  become  sensibly  darker  on 
exposure  to  air.  I  have  little  doubt  that  this  substance  represents 
the  liquid  oxidized  constituents  of  the  oil.  I  propose  for  it  the 
name  of  salviol. 

22.  The  solid  which  separated  from  the  higher  fraction  of  the 
oil  was  dried  by  pressure  between  blotting  paper.  As  thus  purified 
it  closely  resembles  ordinary  camphor,  both  in  appearance,  smell,  and 
taste  ;  it  has,  however,  a  peculiar  sage-like  odour,  which  ordinary 
camphor  has  not.  This  sage-camphor  is  soluble  to  a  very  slight 
extent  in  water ;  it  swims  upon  the  surface  of  water  and  exhibits 
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the  peculiar  rotatory  movements  of  camphor.  It  is  soluble  in 
alcohol — from  which  solution  water  precipitates  it  in  the  form  of 
white  flakes — in  chloroform  and  in  ether.  Nitric  acid  dissolves 
sage-camphor  with  the  evolution  of  small  quantities  of  lower  oxides 
of  nitrogen  ;  from  this  solution  water  throws  down  a  white  precipi- 
tate. Sulphuric  acid  dissolves  it  with  difficulty,  and  hydrochloric 
acid  only  after  continued  boiling. 

If  sage-camphor  be  dissolved  in  chloroform,  and  bromine  be  then 
added,  and  the  liquid  be  placed  over  strong  sulphuric  acid,  light 
cream-coloured  crystals  are  deposited,  having  a  bromine-like  odour, 
and  melting  at  132°-133°  C. 

By  sublimation  sage-camphor  is  obtained  in  exceedingly  beautiful 
crystals.  The  mean  of  several  determinations  of  the  melting  point 
of  these  crystals  was  187°  C,  and  of  the  point  of  resolidification 
177°  C. 

23.  I  hope  to  continue  this  investigation,  and  to  present  a  report 
of  work  done  to  the  next  annual  meeting  of  the  Conference.  I  shall 
endeavour  more  particularly  to  study  the  physical  properties  of  the 
constituents  of  sage  oil,  with  a  view  to  throwing  some  light  on  the 
questions  of  isomerism. 


The  President  said  this  must  be  taken  as  the  commencement  of 
the  investigation.  As  Mr.  Muir  had  stated,  the  investigation  had  to 
be  carried  much  further.  They  would  of  course  be  glad  to  have  a 
determination  of  the  composition  of  some  of  these  products.  All 
this  would  probably  come  in  subsequent  communications. 

Mr.  Kingzett  suggested  that  in  the  portion  boiling  at  167°,  there 
was  cymene  existing  in  a  free  state. 

Dr.  Tilden  asked  what  proportion  of  terpenes  was  obtained  from 
the  oil,  and  whether  they  existed  in  considerable  quantity.  He  did 
not  hear  whether  they  formed  the  main  constituents  of  the  oil,  or 
whether  the  oxides  constituted  the  main  part. 

Mr.  Mum,  in  answer  to  Mr.  Kingzett,  said  the  portion  of  higher 
boiling  point  almost  certainly  contained  cymene,  as  was  shown  by 
the  action  of  strong  sulphuric  acid  upon  the  carefully  cooled  liquid, 
and  subsequent  distillation  in  steam.  In  answer  to  Dr.  Tilden,  he 
said  the  greater  portion  of  the  oil  consisted  of  the  oxidized  consti- 
tuents, liquid  and  solid,  of  the  terpenes;  that  boiling  at  167°  was 
present  in  larger  quantity  than  that  of  lower  boiling  point. 
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The  next  paper  was  a — 

NOTE  ON  THE  BENZOATES  IN  SUINT. 

By  Andrew  Taylor,  F.C.S. 

Chevreul  demonstrated  how  the  wool  proper  by  no  means  consti- 
tutes the  major  portion  of  a  sheep's  fleece.  Here  is  his  analysis  of 
merino  wool : — 

Earthy  matter  washed  out  by  water,  when 

the  wool  is  washed 26*06 

Suint,  soluble  in  cold  water        .         .         .  32  74 

A  peculiar  grease  found  in  interior  of  the 

wool  fibre,  soluble  in  alcohol   .        .         .  8-57 

Earthy  matter  fixed  by  the  fats  .         .         .  1-40 

Wool  properly  so  called       ....  31-23 


100-00 


The  fact  of  the  first  item  consisting  mainly  of  potassic  carbonate 
has  awakened  attention  to  the  large  quantity  of  one  of  onr  prime 
fertilizers  annually  extracted  from  the  soil  by  browsing  sheep,  which 
afterwards  helps  to  pollute  onr  streams.  A  new  source  of  potash 
salts  has  thus  been  recognized.  Of  the  48,000,000  kilo,  potash  salts 
annually  made,  1,000,000  kilo,  is  derived  from  wool  washing. 
Though  the  fatty  matters  form  a  larger  percentage  of  the  wool  than 
the  earthy  matters  soluble  in  water,  they  are  not  reckoned  profitable 
raw  material  for  the  special  industrialist.  The  pioneers  of  this  new 
industry,  MM.  Manmene  and  Rogelet,  first  concentrated  the  wash 
waters  from  the  wool  to  a  treacly  consistence.  They  next  distilled 
it  in  cast-iron  retorts,  recovering  the  ammonia  water  thus  formed  ; 
and  lastly,  lixiviated  the  dry  ash  for  the  potash  salts.  But,  since, 
the  exigencies  of  manufacturing  convenience  have  developed  a 
simpler  plan,  collecting  only  the  latter  bodies.  The  suint  is  concen- 
trated to  a  sp.  gr.  of  30'13,  in  a  series  of  brick  evaporators,  the  flame 
being  drawn  along  the  top  of  the  liquors  by  an  exhauster.  The  thick 
suint  is  then  burnt  off  for  the  potash.  Havrez,  indeed,  has  indicated 
that  suint  mixed  with  other  fatty  matters  forms  an  excellent  source 
of  prussiate  of  potash.  This  application  may  adapt  itself  better  to 
the  specialities  of  an  intricate  manufacture  rather  than  to  public 
utility.  Theoretical  research,  on  the  other  hand,  has  demonstrated 
the  existence  in  the  wool  of  bodies,  if  isolated,  demonstrably  of 
general  use  in  the  arts.  Thus,  cholesterin  and  isocholesterin  have 
much  higher  melting  points  than  paraffin,  and  seem  likely  to  com- 
pete with  it  if  introduced  into  commerce ;  but  still  remain  chemical 
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curiosities.  I  suspect  they  cannot  be  obtained  profitably  from  suint 
as  at  present  manufactured.  The  boiling  down  to  a  syrup  of  the 
wool- wash  waters  may  be  suitable  to  the  recovery  of  potash  alone ; 
but  it  chars  the  fats,  and  gives  pitch  as  the  highest  product  in  a 
distillation,  as  of  palm  oil  with  superheated  steam.  An  experiment 
of  this  kind  on  a  large  scale  yielded  unsatisfactory  results.  The 
material  operated  on  yielded  50  per  cent,  of  water,  32  per  cent,  of 
mineral  matter,  and  only  18  per  cent,  of  fatty  matter,  so  burned  as 
to  render  only  a  very  small  proportion  available  for  the  purposes  of 
the  soapmaker.  I  suspect  that  the  wool  must  be  treated  in  different 
fashions  to  obtain  special  materials,  as  cholesterin,  demonstrated  by 
laboratory  experiments  as  present  in  it.  In  such  methods  washing  in 
alcohol,  ether,  or  acetic  acid,  has  always  been  employed.  It  might 
destroy  the  value  of  the  wool  for  its  primary  uses  so  to  treat  it. 

Messrs.  Schulze  and  Allrich  announce  that  they  found  that  the 
portion  of  the  suint  remaining  undisturbed  by  the  action  of  alcohol 
consisted  of  benzoates:  one  the  benzoate  of  an  ether  which  crystallizes 
from  acetone  or  ether  in  needles,  and  separates  from  it  in  flocks  or 
jelly-like  masses.  Desiring  to  test  this  practically,  I  employed  an  80 
gallon  steam-jacketted  still,  working  at  a  pressure  of  20  lbs.  to  the 
square  inch,  and  distilled  in  it  equal  mixtures  of  petroleum  spirit 
and  suint,  until  I  had  operated  on  a  ton  of  the  latter  substance.  As 
it  stood  15  lbs.  to  the  gallon,  150  gallons  were  thus  gone  through. 
I  recovered  nearly  all  my  petroleum  spirit,  or  might  have  done  so 
with  suitable  precautions,  and  besides  a  yellow  fatty  liquid  of  a  sp. 
gr.  1*2.  Every  five  gallons  of  suint  used  gave  one  of  this  fat ;  this 
is  in  the  proportion  of  30  gallons  to  the  ton.  This  liquid  gave 
characteristic  tests  for  benzoic  and  hydrocyanic  acids.  On  heating 
eight  gallons  of  this  fat  in  a  steam  jacket,  after  mixing  with  it  about 
a  gallon  of  hydrochloric  acid,  for  about  an  hour  and  a  half,  during 
which  the  boiling  shed  was  filled  with  ammoniacal  and  other 
vapours,  I  found  remaining  a  brown  liquid  filled  with  benzoic  acid 
crystals  ;  the  sides  of  the  vessel  were  covered  with  these  shining 
needles.  Fully  three-quarters  of  a  pound  of  dried  substance  was 
collected  from  the  drainings  besides ;  or  nearly  three  pounds  to  the 
ton  of  suint.  I  believe  the  whole  available  benzoic  acid  was  not 
collected,  and  from  laboratory  experiments  I  find  the  water  washed 
from  the  wool  yields  nearly  3  per  cent,  more  benzoic  acid  than  the 
concentrated  suint. 

I  desire  to  record  this  somewhat  imperfect  experiment,  because, 
whatever  economic  difficulties  may  surround  the  commercial  re- 
covering of  potash  salts  from  suint,  such  a  ready  source  of  benzoic 
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acid  ought  to  bring  it  into  much  more  general  use,  especially  as  a 
preservative  agent  for  organic  substances.  It  might  be  easily 
collected  at  every  sheep- washing  station. 


The  President  said  he  was  sure  the  Conference  would  thank  the 
author  of  this  paper.  It  afforded  an  indication  of  an  additional 
source  from  which  benzoic  acid  was  derivable.  Already  in  com- 
merce there  was  benzoic  acid  derived  from  two  or  three,  if  not  more, 
sources,  presenting  peculiarities  which  were  very  obvious  to  the 
senses.  In  fact,  at  certain  periods  it  was  found  that  the  benzoic  acid 
of  commerce  was  by  no  means  so  suitable  as  it  used  to  be  for  use  in 
medicine.  That,  for  instance,  which  was  prepared  in  Germany 
from  cows'  urine  retained  most  persistently  the  odour  which  was 
quite  characteristic  of  it.  Whether  such  a  disadvantage  appertained 
to  any  extent  to  benzoic  acid  derived  from  this  source,  he  was  not 
aware.  The  subject,  however,  was  of  interest  to  the  pharmacist, 
who  might  sometimes  be  in  doubt  as  to  the  cause  of  slight  differ- 
ences in  the  odour  presented  by  this  therapeutic  agent.  Of  course 
it  was  known  that  benzoic  acid  derived  from  benzoin,  which  was 
most  suitable  for  medicinal  purposes,  and  was  alone  recognized  in 
the  Pharmacopoeia,  would  vary  in  its  physical  characters — in  the 
odour  especially — according  to  the  manner  in  which  it  was  prepared. 
The  old  method  of  obtaining  benzoic  acid  by  sublimation  had  been 
to  a  great  extent  modified  by  getting  it  by  precipitation.  But  then 
unless  it  were  sublimed  finally  it  lacked  to  a  great  extent  the  peculiar 
odour  which  was  so  characteristic  of  benzoic  acid. 


The  next  paper  was  on — 

A  NEW  BASIS  FOR  CANTHARIDES  PLASTER. 

By  A.  W.  Gerrard, 

Teacher  of  Pharmacy  to  University  College  Hospital. 

In  a  report  upon  the  official  plasters  presented  by  me  before  the 
meeting  of  our  Conference  held  in  London  in  1874,  the  cantharides 
plaster  was  omitted  'from  the  list,  as  my  experiments  upon  it  were 
not  then  concluded.  Mr.  T.  Groves,  who  was  the  president  of  the 
Conference  for  that  year,  remarked,  in  his  discussion  of  my  report, 
that  the  blister  plaster  was  the  only  one  in  which  he  believed;  there- 
fore I  thought  it  too  important  a  matter  to  overlook,  and  am  now 
in  a  position  to  lay  the  subject  before  you. 

The  basis  of  our  present  cantharides  plaster,  as  is  well  known, 
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consists  of  a  mixture  of  wax,  prepared  suet,  resin,  and  lard.  In  my 
experience  with  this  basis,  the  most  important  faults  it  possesses  are 
insufficiency  of  adhesiveness  and  flexibility,  and  by  reason  of  these, 
after  it  has  been  spread  a  few  days,  and  more  especially  during  the 
winter  months,  it  becomes  brittle,  cracks  and  peels  from  the  surface 
of  the  material  upon  which  it  is  spread.  To  overcome 'these  objec- 
tions it  was  necessary  to  alter  the  proportions  of  its  present  ingre- 
dients, or  seek  a  new  formula.  I  chose  the  latter  ;  for  I  consider  a 
granular  body  like  mutton  fat  a  quite  unnecessary  and  useless  ingre- 
dient, and  its  presence  to  be  the  main  cause  of  the  objections  urged. 
After  numerous  trials  with  mixtures  of  various  proportions  of  wax, 
resin,  fats,  and  oils,  most  of  which  answered  my  object  but  indif- 
ferently, I  tried  Canada  balsam,  and  found  that  when  mixed  with 
wax  and  lard  in  the  following  proportions  it  gave  a  very  good 
result : — 

Cantharides  in  fine  powder      .         .     6  ounces. 
Canada  Balsam         .         .         .         .     8       ,, 

Yellow  Wax 5       „ 

Lard li     ,, 

Dissolve  the  wax,  lard,  and  balsam  over  a  water  bath,  add  the 
cantharides,  and  allow  them  to  macerate  at  a  gentle  heat  for  one 
hour,  then  stir  till  cold  ;  during  the  winter  months  the  lard  may  be 
doubled  with  advantage. 

In  deciding  upon  the  above  proportions,  I  have  borne  in  mind 
that  the  plaster  should  be  only  just  sufficiently  adherent,  that  on  its 
removal  from  the  patient  the  blister  is  not  torn. 

Plaster  prepared  according  to  this  form  has  been  on  its  trial  for 
some  time.  It  produces  a  good  blister  in  from  four  to  eight  hours, 
and  I  have  had  no  complaints  concerning  it.  For  experiment  I 
placed  a  small  plaster  of  this  formula,  and  one  of  the  B.  P.,  upon  my 
own  arm,  the  former  was  seven  hours  and  the  latter  nearly  eight 
hours  producing  the  desired  result. 

Canada  balsam  is,  I  consider,  well  adapted  for  the  purpose  I  have 
chosen  it,  as  from  its  terebinthinate  character  it  has  a  solvent 
action  upon  the  wax,  which  imparts  to  the  mixture  the  desired 
qualities  of  adhesion  and  flexibility ;  it  is  also  probable  that  it  aids 
the  extraction  of  the  cantharidin  from  the  flies. 

A  German  pharmacist,  whose  name  I  am  unable  to  call  to  mind, 
has  stated  that  an  advantage  is  gained  by  treating  the  cantharides 
by  the  following  process  before  making  them  into  plaster.  Digest 
the  powdered  flies  with  caustic  soda,  cantharidate  of  soda  is  formed, 
neutralize  this  with  hydrochloric  acid,  cantharidin  is  liberated  and 
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chloride  of  sodium  produced ;  the  mass  is  then  dried  and  mixed  with 
the  bases,  the  chloride  of  sodium  being  in  no  way  detrimental.  I 
tried  the  experiment,  but  obtained  no  apparent  advantage. 

A  blistering  plaster  may  sometimes  fail  from  the  bad  quality  of 
the  flies  ;  and  in  this  matter,  if  there  is  any  suspicion,  I  think  the 
judgment  would  be  much  aided  by  the  use  of  a  microscope.  There 
are  other  causes  of  failure,  such  as  the  plaster  being  insecurely  ap- 
plied, or  the  patient's  skin  may  be  of  that  nature  that  vesicants  will 
not  affect  it ;  these  matters  are  outside  our  control.  I  have  only 
attempted  that  which  is  within  it,  and  believe  the  form  I  have 
given  for  cantharides  plaster  will  be  found  an  improvement  on  that 
to  which  we  have  been  accustomed. 


The  President  said  he  presumed  that  Mr.  Gerrard's  special  ob- 
ject in  proposing  this  modification  in  the  form  of  the  cantharides 
plaster  had  been  to  adapt  it  for  hospital  use.  He  was  not  aware, 
through  his  own  experience  and  observation,  that  it  had  been  cus^ 
tomary  to  keep  cantharides  plaster  ready  spread.  It  was  usually 
understood,  when  a  plaster  was  ordered,  that  it  should  be  spread  at 
the  time,  therefore  the  objection  urged  by  Mr.  Gerrard  would  hardly 
apply,  namely,  that  of  its  becoming  brittle  with  keeping.  The  can- 
tharides plaster  now  ordered  in  the  Pharmacopoeia  had  been  in  use 
so  long  and  had  acquired  so  completely  the  confidence  of  the  medi- 
cal profession  that  it  would  require  a  good  deal  of  consideration 
before  an  attempt  should  be  made  to  alter  it  in  the  direction  indi- 
cated. At  the  same  time,  of  course,  the  Conference  was  obliged  to 
Mr.  Gerrard  for  having  paid  attention  to  the  subject,  and  it  was  at 
any  rate  now  within  its  knowledge,  founded  upon  the  result  of  Mr. 
Gerrard's  observation,  that  the  plaster  can  be  rendered  more  suitable 
for  use,  where  it  is  to  be  kept  spread  for  a  length  of  time,  by  a  little 
modification  of  the  materials  which  are  introduced  into  it. 

Mr.  Martindale  said  it  was  of  great  advantage  to  keep  a  canthar- 
ides plaster  spread  in  hospitals  where  there  were  many  patients. 
The  B.  P.  plaster  had  this  disadvantage,  that  it  often  cracked  and 
separated  from  the  material  upon  which  it  was  spread.  He  had 
seen  samples  of  American  cantharides  plaster  in  which  the  basis  was 
spread  upon  a  fabric  which  could  be  crumbled  up  without  the  plaster 
separating  from  what  it  was  spread  upon.  He  had  also  seen  mustard 
plasters  spread  upon  the  same  material,  which  really  seemed  to  be 
everything  that  could  be  desired  in  the  way  of  a  good  mustard 
cloth. 

Mr.  Proctor  said  there  were  two  distinct  sides  to  the  question, 
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the  hospital  side  of  the  question  being  one.  He  thought  they  might 
leave  the  hospitals  to  take  care  of  themselves.  The  hospitals  were 
not  bound  to  follow  the  Pharmacopoeia.  They  could  make  any 
modification  to  suit  themselves,  but  the  British  Pharmacopoeia — as 
the  guide  to  pharmacists — ought  to  be  kept  quite  distinct  from 
hospital  practice.  The  formula  of  the  British  Pharmacopoeia  *gave 
a  plaster  which  was  somewhat  crumbly.  If  that  difficulty  could 
be  got  over,  it  would  be  a  great  gain.  He  thought  in  that  respect 
Mr.  Gerrard's  modification  would  give  an  improved  plaster.  But 
it  would  be  a  serious  consideration  if  they  were  compelled  to  have 
one  form  of  plaster  for  summer  and  another  for  winter,  which 
seemed  to  be  Mr.  Gerrard's  suggestion ;  that  would  be  a  serious  in- 
convenience. 

Mr.  Groves  said  he  thought  it  was  an  annoyance  in  carrying  on 
the  routine  of  a  chemist's  business  to  be  called  upon  to  spread  this 
plaster  extemporaneously.  It  was  very  messy,  and  dirtied  the  fingers. 
He  had  hoped  that  Mr.  Gerrard  would  propose  something  that 
could  be  kept  in  stock,  and  be  of  the  same  consistence  in  summer 
and  winter.  D'Albespyre's  blister  appeared  to  him  to  fulfil  those 
conditions.  He  would  like  that  some  one  should  make  experiments 
in  that  direction. 

Mr.  Greenish  said  that  by  this  method  an  adhesive  margin, 
which  was  always  required  to  a  blister,  could  not  be  obtained.  He 
had  never  experienced  any  difficulty  with  the  present  formula,  and, 
with  reference  to  brittleness,  the  plaster  only  required  to  be  worked 
in  the  hand  before  being  spread.  Mr.  Martindale  had  alluded  to 
mustard  paper ;  perhaps  he  was  not  aware  that  in  the  original 
patent  benzole  was  used  to  extract  the  fixed  oil  from  the  mustard, 
and  benzole  in  which  some  caoutchouc  had  been  dissolved  was  used 
to  give  the  mustard  paper  its  elasticity. 

Mr.  McKtfNziE  said  he  had  always  looked  upon  the  operation  of 
plaster  making  as  the  most  crude  operation  in  a  dispensing  shop, 
wetting  your  fingers  and  straining  your  thumbs.  It  would  be  a 
good  thing  to  get  a  plaster  that  could  be  easily  spread.  Many  know 
in  spreading  a  plaster  the  difficulty  there  is  to  get  it  spread  with 
comfort,  and  a  uniform  thickness  was  seldom  obtained.  Plasters 
were  spread  all  thicknesses.  In  some  parts  they  were  spread  upon 
leather,  and  in  other  places  upon  the  ordinary  substance. 

Mr.  Cutting  said  he  found,  as  a  rule,  that  the  Pharmacopoeia  form 
had  acted  well,  and  as  regarded  the  manipulation,  he  had  found  it 
workable.  He  did  not  know  that  they  could  adopt  a  better  plan. 
He  found  the  spatula  to  be  very  serviceable  in  spreading  plasters. 
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Mr.  Rimmington  said  that  by  using  a  slightly  warmed  spatula  the 
plaster  could  be  spread  without  dirting  the  fingers. 

Mr.  Long  said  that  in  preparing  such  plasters  he  always  took  a 
slab  and  worked  the  material  till  it  was  of  a  sufficient  consistence  to 
use.  In  that  way  he  never  soiled  his  fingers.  Using  a  brown  paper 
shape,  he  spread  the  plaster  with  a  spatula,  and  thus  obtained  a  nice 
clean  shape  ;  then  he  rubbed  a  little  olive  oil  over  it.  He  doubted 
the  advisability  of  the  plaster  being  made  adhesive.  The  plaster 
was  put  on  with  the  intention  of  causing  a  blister  to  rise,  and  if  it 
were  stuck  down  with  an  adhesive  edge  this  action  would  be  inter- 
fered with.  The  better  plan  was  to  fasten  the  plaster  on  with  a 
bandage. 

Mr.  Gerrard,  in  reply,  said  his  object  had  not  been  merely  to  pro- 
vide a  plaster  for  hospital  use.  In  remarking  on  his  paper  on 
plasters  in  1874,  the  then  president,  Mr.  Groves,  had  mentioned 
that  emp.  canth.  required  improvement,  and  this  had  led  him  to 
turn  his  attention  to  it.  He  failed  to  see  the  objection  to  the  addi- 
tion of  a  little  lard  in  winter.  It  was  easy  enough,  and  was  frequently 
done  in  the  case  of  ointments.  Variations  like  this  had  to  be  made 
for  differing  climates.  There  was  an  objection  to  D'Albespyre's 
plaster,  that  it  adheres  so  strongly  that  it  frequently  tears  the  blister 
in  the  attempt  to  remove  it.  As  to  the  material  on  which  a  blister 
should  be  spread,  this  should  certaiuly  be  calico,  no  other  fabric  pos- 
sessing the  same  flexibility.  There  was  no  occasion  to  use  the  fingers 
to  the  plaster  in  spreading  if  the  plaster  were  slightly  warmed ;  a 
spatula  was  preferable.  'The  plaster  prepared  according  to  the 
formula  suggested  by  him  did  not  run  in  the  least  when  applied  to 
the  skin. 


The  next  paper  read  was  on —  ■ 

A  PROPOSED  SOLUTION  OF  CITRATE  OF  IRON  AND 

QUININE. 

By  J.  F.  Brown.  - 

Just  two  years  ago  I  was  led  to  consider  the  possibility  of  prepar- 
ing at  home  the  citrate  of  iron  and  quinine.  To  this  course  there 
were  two  strong  inducements  :  its  importance,  and  the  difficulty  of 
testing  its  quality.  Quite  recently  the  latter  has  been  materially 
lessened  by  the  published  researches  of  Messrs.  Allen,  Palmer  & 
Cownley  ;  but  at  that  time  manufacturers  were  more  eager  to  pro- 
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claim  that  their  preparation  fulfilled  the  official  tests  than  practised 
in  the  art  of  applying  them. 

One  eminent  firm  wrote  me  that,  "  The  B.  P.  instructions,  even 
when  very  carefully  followed,  generally  give  different  results,  al- 
though the  samples  be  taken  from  the  same  bottle  and  worked  under 
precisely  the  same  circumstances." 

At  the  outset  I  abandoned  any  idea  of  scaling  the  salt  as  beyond 
the  scope  of  my  time  or  appliances,  and  taking,  on  Mr.  Umney's 
authority  (see  Pharmaceutical  Journal,  August  30,  1873),  four  and 
a  half  ounces  as  the  yield  of  the  quantities  ordered  to  be  used,  I 
so  far  modified  the  formula  as  to  obtain  a  solution  containing  five 
grains  in  each  fluid  dram. 

As  preservatives,  I  tried  first  sugar  and  glycerin,  and  found  both 
answer  very  well,  the  only  perceptible  difference  being  that  the 
solution  with  glycerin  changed  from  the  reddish  brown  colour,  com- 
mon to  both  when  fresh  made,  to  a  much  more  pronounced  green 
colour  than  did  the  syrup. 

I  use  now  chloroform  in  the  proportion  necessary  to  convert  the 
solution  into  aqua  chloroformi,  and  find  it  unexceptionable,  pre- 
serving it  quite  clear  and  bright  for  months,  and  serving,  also,  to 
render  it  more  palatable. 

The  precipitated  quinine  should  not  be  suffered  to  dry  upon  the 
filter  after  washing ;  nor  should  it  be  added  to  the  solution  of  citrate 
of  iron  until  the  latter  has  cooled,  or  it  will  fuse  into  soft,  tenacious 
lumps,  which  dissolve  very  slowly. 

The  addition  of  the  ammonia,  according  to  the  Pharmacopoeia 
process,  is  a  tedious  operation,  involving  a  good  deal  of  labour ;  but 
by  diluting  it  to  rather  more  than  the  volume  of  the  citrate  solution, 
and  mixing  in  a  large  bottle,  with  brisk  shaking,  the  combination  is 
very  speedily  effected,  the  separation  of  the  quinine  being  scarcely 
visible,  so  rapidly  is  it  redissolved. 

The  only  modifications  of  the  official  directions  which  I  propose 
in  order  to  adapt  them  to  the  solution,  are  these : — Dilute  twelve 
fluid  drams  of  solution  of  ammonia  with  twenty-five  fluid  ounces 
of  distilled  water,  and  add  to  the  cooled  solution  contained  in  a 
stoppered  half-gallon  bottle,  agitating  briskly ;  filter,  make  up  the 
measure  to  forty-nine  fluid  ounces  with  distilled  water,  and  add  two 
fluid  drams  of  pure  chloroform ;  shake  briskly  at  intervals  for 
twenty-four  hours.  Each  fluid  dram  contains  five  grains  of  the 
citrate. 

I  have  tested  the  solution  so  made  both  by  the  Pharmacopoeia 
process,  and  by  agitating  twice  with  ammonia  and  ether,  pipetting 
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off  the  latter,  and  evaporating  in  a  tared  watch  glass ;  the  results 
were  not  satisfactory,  14*9  per  cent,  of  quinine  by  the  former  and 
15  per  cent,  by  the  latter  process.  But  I  believe  that  this  de- 
ficiency arose  either  from  my  inexperienced  manipulation,  or  from 
faults  in  the  methods  employed,  as  the  results  compare  favourably 
with  those  obtained  by  testing,  under  similar  conditions,  the  usual 
scaled  product. 

A  speculation  on  the  chemical  constitution  of  this  salt  is  perhaps 
scarcely  worth  attention ;  but  I  may  note  in  conclusion  that — 

3'00  oz.  citric  acid, 
'70  oz.  anhydrous  quinine, 
*14  oz.  ammonia  gas,  and 
'66  oz.  metallic  iron, 

contribute  to  the  4'5  oz.  obtained  ;  and  these  quantities  correspond 
nearly  to  the  formula — 

(C,0  H21N2  02)3,  2  C6  H5  07,  BV"  06  H.  07,  N  H4  H2  C6  H3  07, 

also  that  it  contains  22*7  per  cent,  (nearly)  of  citrate  of  quinine. 


The  President  said  he  did  not  exactly  see  what  object  was  con- 
templated by  Mr.  Brown.  Was  the  solution  intended  for  use  in 
dispensing?  because  if  so,  he  apprehended  the  presence  of  the  chlo- 
roform would  be  a  decided  objection,  and  render  it  inadmissible  for 
the  purpose. 

Mr.  Cleaver  said  it  appeared  that  the  paper  had  been  written  to 
induce  pharmacists  to  use  a  solution  of  citrate  of  iron  and  quinine 
instead  of  the  ordinary  scales.  As  a  matter  of  fact,  many  pharma- 
cists had  done  so  by  dissolving  the  scales  in  water  and  keeping  such 
solution  ready  for  use  ;  but  with  many  scales  now  in  the  market  a 
precipitate  was  gradually  thrown  down  on  standing,  therefore  a 
solution  which  would  be  quite  clear  and  would  do  away  with  the 
trouble  and  expense  of  scaling  would  appear  to  be  a  desideratum. 
This  thought  had  occurred  to  him  some  time  ago,  and  he  made  a 
large  quantity  of  such  solution,  but  found  it  did  not  keep  well.  A 
small  percentage  of  sulphuric  acid,  however,  would  make  it  keep  for 
two  or  three  months ;  but  he  did  not  think  that  that  plan  would  be 
allowed  if  the  solution  was  to  be  used  for  dispensing. 

Mr.  Greenish  said  he  always  kept  citrate  of  iron  and  quinine  in 
solution  for  the  convenience  of  dispensing  ;  but  he  found  it  did  not 
keep  good  for  any  length  of  time.  He  should  prefer  making  this 
solution  himself  to   being  dependent  on  a  wholesale  house,  and  he 
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considered  that  the  introduction  of  any  foreign  substance,  as  chloro- 
form or  sulphuric  acid,  in  order  to  prevent  decomposition  or  mould, 
would  be  very  objectionable. 

Mr.  Kemp  said  that  he  added  a  few  grains  of  citric  acid  and  a 
little  alcohol,  and  found  it  kept  remarkably  well.  In  that  way  the 
mixture  could  be  dispensed  in  a  moment.  He  did  not  think  there 
was  any  serious  objection  to  a  small  portion  of  spirit.  He  added 
four  grains  of  citric  acid  to  the  ounce  of  solution  and  one-eighth  its 
volume  of  spirit. 

Mr.  Allen  had  had  something  to  do  with  the  estimation  of  qui- 
nine in  the  liquid,  and  thought  it  would  keep  better  if  a  strong 
solution  was  used.  There  was  a  similar  case  in  tartaric  acid.  He 
understood  the  reader  of  the  paper  determined  the  amount  of  qui- 
nine by  adding  ammonia.  But.  he  himself  had  had  great  difficulty 
in  ascertaining  the  amount  of  ammonia  to  be  added ;  and  he  did  not 
know  whether  to  wash,  for  he  might  wash  away  the  quinine.  But 
at  any  rate  the  results  were  constant,  and  agreed  with  those  when 
chloroform  was  used. 

Mr.  Rimmington  said  if  the  solution  were  made  of  one  part  of 
citrate  to  two  of  water  it  would  keep  very  well. 

Mr.  Smith  confirmed  the  remark.  Perhaps  the  solution  made  by 
Mr.  Cleaver  was  more  dilute. 

Mr.  Cleaver  :  It  was  a  solution  of  one  dram  to  the  ounce. 

Mr.  Nesbit  said  he  had  tried  solutions  of  various  strengths,  but  he 
had  never  found  them  to  keep  unless  with  the  addition  of  a  little 
spirit.  He  made  a  solution  similar  to  that  made  by  Mr.  Kemp,  but 
a  little  weaker — namely,  one  part  to  three.  He  added  15  per  cent, 
of  spirit  to  it,  and  it  kept  perfectly  well.  He  had  tried  it  of  greater 
strengths,  but  not  successfully.  He  found  when  spirit  alone  was 
added  it  kept  perfectly. 

The  President  said  he  knew  that  in  a  highly  concentrated  state 
such  a  solution  would  keep  well  for  a  considerable  time.  Therefore 
he  agreed  with  what  had  been  stated  by  Messrs.  Allen,  Rimmington, 
and  Smith.  No  doubt,  if  it  could  be  kept  in  that  way,  it  would  be 
the  least  exceptional  mode  of  accomplishing  the  object.  He  pre- 
sumed it  would  be  subject  to  one  little  objection  and  inconvenience 
— namely,  the  difficulty  of  accurately  adjusting  the  quantity  in  dis- 
pensing. Such  a  solution  would  often  have  to  be  measured  out  in 
small  quantities,  and  the  determination  would  not  be  so  accurate. 
However,  that  would  be  a  matter  of  manipulation.  He  wished  to 
make  a  remark  with  reference  to  the  method  which  is  indicated  in 
the  Pharmacopoeia  for  testing  the  strength  of  citrate  of  iron  and 

p  p 
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quinine.     Mr.  Allen  took  exception  to  it  that  it  was  not  a  strictly 
accurate  mode  of  obtaining  an  indication.     It  was  not  intended  to 
be  so.     It  was  intended  to  be  a  method  of  indicating  approximately 
the   strength   of    a   very   important   therapeutic   preparation,   the 
strength  of  which  it  was  desirable  that  there  should  be  the  means 
afforded   for   ascertaining  by    every   pharmacist.     In  giving   that 
method  in  the  Pharmacopoeia,  what  was  contemplated  was,  that  there 
should  be  a  process  given  there  that  every  pharmacist  throughout 
the  country  could  readily  apply.     It  was  intended,  and  the  terms  in 
which  the  process  was  indicated  were  to  that  effect,  that  the  precipi- 
tate should  be  dried,  and  weighed  without  being  washed.     It  was — 
"  50  grains  dissolved  in  a  fluid  ounce  of  water,  and  treated  with  a 
slight  excess  of  ammonia,  gives  a  white  precipitate  (if  ammonia  is 
not  added  in  undue  excess)  which  when  collected  on  a  filter  and 
dried  weighs  8  grains."     This  test  was  the  result  of  many  experi- 
ments made  at  the  time,  after  a  good  deal  of  deliberation  as  to  what 
kind  of  process  should  be  given.     His  object  in  proposing  that  mode 
of  testing  was,  that  it   should  be  adapted  to   the  general  position 
and  qualification  of  pharmacists  throughout  the   country — that  it 
should,  in  fact,  be  a  process  that  all  could  readily  apply.     If  strictly 
carried  out  as  indicated   in  the   Pharmacopoeia,  it  did  afford  the 
means  of  approximately  ascertaining  the  condition  of  the  salt.     He 
very  frequently  employed  it  himself.     It  was  the  first  test  he  should 
use.     At  any  rate  it  served  to  distinguish  between  a  preparation  that 
had  been  made  practically  according  to  the  Pharmacopoeia,  and  other 
preparations   that  did   not   pretend  to  be  made  according  to  the 
Pharmacopoeia.      He  hoped  the  time  was  coming — if  it   had   not 
arrived — when    so  important  a  preparation  as  citrate  of  iron  and 
quinine  would  always  be  used,  by  all  parties,  made  according  to  the 
Pharmacopoeia.     The  great  difficulty  for  a  length  of  time  after  this 
process  was  introduced  into  the  Pharmacopoeia  did  not  originate  nor 
exist  amongst  pharmacists  so  much  as  medical  men.     They  were  ac- 
customed to  use  citrate  of  iron  combined  with  a  smaller  proportion 
of  quinine  than  was  ordered  in  the  Pharmacopoeia,  and  this  had  to  be 
prepared  for  their  use.     Hence  two  preparations  had  been  commonly 
made  and  sold,  and  often  the  weaker  had  found  its  way  as  well  as 
the  stronger  into  the  hands  of  the  pharmacist.     It  was  important  to 
every  pharmacist  who  wished  to  act  conscientiously,  that  he  should 
have  a  ready  means  by  which  he  could  determine  whether  the  pre- 
paration was  such  as  was  intended  to  be  made  according  to   the 
Pharmacopoeia.     He  was  quite  ready  to  admit  that  now  it  becomes 
mpor  tant   to  go  a  step  further,  and  examine  this  preparation  more 
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critically  and  more  strictly  by  processes  that  would  give  a  more 
accurate  indication. 


The  next  paper  read  was  a — 

PRELIMINARY  REPORT  ON  THE  CHEMICAL  CONSTI- 
TUENTS OF  THE  IVY. 

By  Robert  H.  Davies,  F.C.S., 

Demonstrator  in  the  Laboratories  of  the  Pharmaceutical  Society  ;  and 

Charles  Herbert  Hutchinson. 

Student  in  the  Laboratory. 

Although  the  Conference  question  as  to  the  existence  or  non- 
existence of  an  alkaloid  in  the  seeds  of  Seder  a  helix  was  the  starting- 
point  of  this  inquiry,  we  are  not  at  present  able  to  give  very  certain 
information  on  the  point.  The  few  chemists  who  have  followed  MM. 
Chevallier  and  Vandamme  have  not  corroborated  the  discovery 
which  those  investigators  considered  themselves  to  have  made,  and 
this  fact  inclines  us  to  the  opinion,  which  is  shared  by  one  of  the 
very  few  writers  on  the  subject,*  that  the  statement  was  made  in 
error.  This  opinion  gathers  strength  from  the  very  loose  manner 
in  which  the  report  was  compiled,  and  the  entire  absence  of  evidence 
in  support  of  the  statement  in  question.  Upon  another  occasion  we 
trust  to  have  the  opportunity  to  state  definitely,  as  the  result  of  our 
own  observation,  whether  or  not  "  hederine  "  exists. 

Professor  Posselt,  in  1849,  made  some  investigations  into  the  sub- 
ject dealt  with  in  this  report,  and  his  general  method  of  procedure 
has  been  that  followed  by  us.  Ivy  berries  were  exhausted  by  con- 
tinuous percolation  with  ether,  the  ethereal  solution  was  distilled, 
and  the  residue  thus  obtained  was  found  to  consist  of  fatty  matter, 
and  has  not  yet  been  subjected  to  a  detailed  examination ;  the 
"  marc  "  from  which  the  remaining  ether  had  been  pressed  out  was 
twice  boiled  with  methylated  spirit  (for  this  and  some  kindred 
operations  we  are  indebted  to  Messrs.  Corbyn's  kindness),  and  the 
spirit  distilled  from  the  tincture  thus  produced.  In  this  liquid  two 
substances  were  found  by  Posselt,  both  of  which  he  considered  acids, 
and  which  he  named  hederic  and  hederitannic  acid,  the  latter  being 
a  variety  of  tannin.     The  former  so-called  hederic  acid  is  the  only 

*  Dr.  F.  A.  Hartsen,  Archiv  der  Phannacie,  April,  1875. 
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one  which  we  have  so  far  isolated,  and  it  has  been  but  very  partially 
examined. 

It  separated  upon  allowing  the  concentrated  tincture  to  cool  as  a 
light  green  powder,  which  by  repeated  solution  in  hot  alcohol,  and 
by  boiling  with  animal  charcoal,  was  obtained  in  a  colourless  con- 
dition. This  white  powder,  washed  with  ether  and  dried,  was  the 
subject  of  our  experiments. 

Some  of  its  characteristics  are  as  follows  : — 

It  forms  a  white  powder,  which  has  proved  so  far  uncrystalliz- 
able ;  is  very  soluble  in  hot  alcohol,  from  which  it  is  deposited  to 
a  great  extent  on  cooling.  Enough,  however,  remains  dissolved  to 
give  the  liquid  a  syrupy  consistence.  It  is  slightly  soluble  in  ether, 
and  to  a  less  extent  in  carbon  disulphide,  chloroform,  benzine,  and 
water.  The  solution  of  the  pure  substance  does  not  colour  blue 
litmus  red,  so  that  we  consider  the  name  hederic  acid  is  probably  a 
misnomer.  Posselt  seems  to  have  found  it  very  difficult  to  purify  the 
substance  from  the  uncrystallizable  hederitannic  acid,  and  speaks  of 
its  solution  as  slightly  affecting  litmus.  We  find  the  mother  liquors 
decidedly  acid,  but  the  pure  substance  in  solution  incapable  of  action 
upon  litmus. 

When  treated  with  sulphuric  acid,  this  substance  develops  in  a  few 
minutes  a  splendid  violet  colour,  which  is  more  permanent  than  such 
colours  are  usually,  continuing  unchanged  for  several  days.  If  the 
violet  liquid  be  thrown  into  water,  a  light  flocculent  matter  separates, 
which  is  either  of  a  brown  green  colour  at  the  time  of  precipitation, 
or  becomes  so  upon  drying.  This  is  soluble  in  alcohol  or  benzine, 
and  if  the  solution  be  evaporated  the  residue  instantly  assumes  the 
fine  violet  tint  if  touched  with  sulphuric  acid. 

When  treated  with  nitric  acid  the  substance  dissolves  upon  the 
application  of  a  gentle  heat ;  and  if  the  liquid  be  boiled,  or  upon 
dropping  the  original  powder  into  a  fairly  hot,  strong  acid,  copious 
red  fumes  are  given  off. 

Dilution  of  the  resulting  liquid  with  water  causes  the  separation 
of  a  yellowish  white,  flocculent  precipitate,  which,  from  its  con- 
taining nitrogen  (as  proved  by  the  detection  of  cyanides  after  heat- 
ing it  with  sodium),  and  from  its  explosive  mode  of  decomposition 
when  heat  is  applied,  is  believed  to  be  a  "  nitro  "  compound. 

The  so-called  hederic  acid  dissolves  in  strong  ammonia,  and  the 
solution  if  slightly  diluted  becomes  gelatinized.  Whether  the  trans- 
parent substance  thus  thrown  out  contains  ammonia  is  a  point  not 
yet  decided. 

In  the  Archiv  der  Pharmacie  for  April,  1875,  a  communication 
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appeared  from  Dr.  F.  A.  Hartsen,  announcing  the  discovery  of  a 
new  body  in  ivy  leaves.  From  a  comparison  of  the  properties  of 
this  substance,  and  his  mode  of  obtaining  it,  with  those  of  Posselt's 
"  hederic  acid,"  it  was  concluded  that  they  might  be  the  same  sub- 
stance. Accordingly  some  ivy  leaves  were  obtained,  and  we  ex- 
tracted some  of  the  "  new  body  "  after  Hartsen's  method,  getting  as 
result  a  white  powder  which  gave  the  violet  with  sulphuric  acid,  so 
characteristic  of  Posselt's  "hederic  acid." 

If  the  spirituous  solution  of  this  substance  be  largely  diluted  with 
water,  the  liquid  froths  strongly  upon  agitation,  resembling  in  this 
respect  a  solution  of  saponin.  The  slight  solubility  of  hederic  acid 
in  water  is  sufficient  to  distinguish  the  two,  however.  This  pro- 
perty of  frothing,  noticed  by  Hartsen,  led  us  to  look  for  the  identity 
of  his  substance  with  the  hederic  acid  of  Posselt.  Like  saponin,  our 
substance,  after  being  boiled  with  dilute  sulphuric  acid,  gives  a  solu- 
tion which  reduces  Fehling's  copper  solution,  but  since  its  solution 
before  treatment  with  acid  does  this  to  some  extent  we  do  not  here 
attach  importance  to  the  reaction. 

So-called  hederic  acid  consists  wholly  of  carbon,  hydrogen,  and 
oxygen.     Its  formula  remains  to  be  determined  after  combustion. 


Thanks  were  presented  to  the  authors  of  the  paper. 

Mr.  Kingzett  said  the  hederic  acid  described  by  Messrs.  Davies 
and  Hutchinson  appeared  to  be  a  body  constructed  on  the  type  of 
Berthelot's  saccharides ;  that  is  to  say,  sugar,  in  which  hydroxyl  is 
replaced  by  a  fatty  acid.  Such  bodies  all  give  the  purple  reaction 
with  sulphuric  acid,  and  on  boiling  with  dilute  acids,  sugar  and  the 
original  fatty  acid  are  reproduced  ;  such  a  solution  should,  therefore, 
reduce  Fehling's  solution. 

The  Conference  then  adjourned  till  the  afternoon. 


On  the  business  being  resumed  after  luncheon,  a  paper  was  read 
entitled — 


FURTHER  EXPERIMENTS  ON  THE  ANTISEPTIC  ACTION 
OF  SALICYLIC  ACID. 

By  John  C.  Hunter,  A.P.S. 

Since  the  discovery  of  the  antiseptic  qualities  of  salicylic  acid  by 
Professor  Kolbe,  and  his  publications  concerning  it,  the  attention  of 
many  other  scientific  men,    both  at  home   and  abroad,  has   been 
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turned  towards  it  for  the  purpose  of  verifying  the  results  of  Kolbe 
and  Yon  Meyer,  and  also  of  assigning  to  it  its  proper  place  among 
other  known  and  well-tried  antiseptics,  such  as  carbolic  acid,  creo- 
sote, chromic  acid,  etc.,  etc. 

Salicylic  acid  being  only  soluble  to  the  extent  of  one  part  to  the 
1000  parts  of  water,  many  formulae  have  been  published  from  time 
to  time  as  good  solvents  for  it,  but  I  think  that  a  solution  of  ammo- 
nium citrate  is  about  the  best. 

The  formula  used  by  me  was  as  follows,  which  is  a  modification 
of  one  that  appeared  in  the  Pharmaceutical  Journal  about  two  months 
ago:— 

Citric  Acid 60  grs. 

Ammonia  Carb 70  grs. 

Water 6  ozs. 

Dissolve  the  acid  in  the  six  ounces  of  water  and  neutralize  with 
the  ammonia,  and  when  neutral  add  salicylic  acid  60  grains,  stirring 
until  it  has  all  dissolved,  and  then  filter.  On  testing  the  solution, 
after  the  acid  has  dissolved,  it  is  found  to  be  quite  acid. 

From  a  gentleman  in  the  wine  trade  I  obtained  about  one  gallon 
of  ginger  cordial,  which  was  newly  made  but  did  not  contain  any 
alcohol  to  preserve  it,  as  I  wished  to  try  the  effects  of  salicylic  acid 
upon  it  as  a  preventive  of  fermentation. 

The  cordial  was  divided  into  four  parts — 

To  part  1  was  added  no  salicylic  acid, 
To  part  2        „  10  grs.  of  salicylic  acid  to  the  pint. 

To  part  3         „  15  grs.  „  „  „ 

To  part  4        „  20  grs. 

All  the  bottles  were  loosely  corked  and  put  into  a  place  where 
they  would  get  plenty  of  air  and  light.  They  were  examined  day 
by  day.  That  part  containing  no  acid  began  to  give  way  on  the 
fifth  day,  a  mucus  forming  on  the  surface,  and  shortly  after  carbonic 
acid  was  evolved,  showing  that  fermentation  had  set  in.  In  about 
eight  days  the  part  containing  20  grains  to  the  pint  gave  way  ; 
whilst  the  other  two,  containing  10  grains  and  15  grains  respectively 
of  acid  to  the  pint,  gave  way  three  days  later. 

I  was  astonished  to  find  that  the  part  containing  the  most  acid 
was  the  first  to  give  way,  and  the  only  reason  that  I  could  assign 
for  this  was  that  it  contained  more  of  the  ginger  than  the  others, 
and  that  the  acid  was  not  powerful  enough  to  overcome  the  decom- 
position of  the  vegetable  matter. 

The  results  from  these  experiments  did  not  prove  that  salicylic 
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acid  was  a  preventive  of  fermentation  in  sugar  solutions  containing 
ginger  or  other  vegetable  matter. 

In  the  experiments  of  Kolbe  and  Von  Meyer,  they  employed  sim- 
ply sugar  solutions,  to  which  they  added  yeast  as  a  ferment ;  and 
from  their  results  they  inferred  that  so  many  grains  of  yeast  could 
be  rendered  powerless  to  cause  fermentation  by  a  certain  quantity 
of  salicylic  acid.  But  according  to  my  experiments  salicylic  acid 
does  not  prevent  fermentation  in  sugar  solutions  if  they  contain 
much  vegetable  matter. 

Mr.  Baden  Benger,  in  his  paper  read  before  the  Conference  last 
year,  mentioned  the  preservative  action  of  salicylic  acid  on  lime 
juice  ;  consequently  I  determined  to  try  its  effect  in  the  making  up 
of  the  syrup  of  lemon,  B.P.,  which  is  very  ready  to  give  way,  a 
nasty  white  green  mucus  forming  on  its  surface. 

Five  grains  of  salicylic  acid  were  added  to  the  pint  of  lime  juice 
used  in  making  the  syrup,  and  although  it  is  now  two  months  since 
the  syrup  was  made  up  there  is  not  the  slightest  appearance  of  any 
mucus  on  its  surface. 

The  experiments  of  Professor  Neubauer  on  the  power  of  the  acid 
to  prevent  grape  j  uice  from  fermenting,  and  also  for  the  prevention 
of  further  fermentation  in  wines  that  have  fermented,  prove  that 
we  possess  a  valuable  agent  in  salicylic  acid. 

At  the  suggestion  of  Mr.  Fairlie,  and  through  his  kindness  in  fur- 
nishing me  with  a  supply  of  grape  juice  for  the  purpose  of  experi- 
menting upon  it  with  salicylic  acid,  I  attempted  to  verify  Neubauer's 
experiments.  One  portion  with  10  grs.  of  salicylic  acid  was  exposed 
last  January  as  a  preliminary  test,  and  up  to  the  present  time  no 
mucus  has  formed  on  its  surface  ;  nor  has  any  fermentation  set  up, 
for  on  distilling  a  portion  of  it,  chemical  tests  failed  to  detect  any 
alcohol  present  in  the  distillate. 

The  second  supply  was  obtained  about  two  months  ago ;  it  was 
divided  into  four  parts: — 

To  No.  1  was  added  10  grains  salicylic  acid  alone  to  the  pint. 
To  No.  2  was  added  15  grains. 
To  No.  3  was  added  20  grains. 

These  three  parts  contained  the  salicylic  acid  dissolved  by  means 
of  the  ammonium  citrate  solution. 

To  No.  4  was  added  20  grains  salicylic  acid  to  the  pint. 

These  four  quantities  were  all  exposed  under  the  same  conditions 
in  uncorked  bottles,  and  have  been  examined  from  time  to  time.  It 
is  now  two  months  since  they  were  first  exposed,  and  the  grape 
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juice  contained  in  them  is  as  sweet  and  fresh  as  if  it  was  newly 
expressed  from  the  grape. 

These  experiments  confirm  the  statements  of  Professor  Neubauer, 
that  the  acid  is  well  adapted  for  the  preservation  of  grape  juice,  as 
it  is  odourless,  tasteless,  and  non-poisonous. 

Mr.  Baden  Benger  gave  the  results  of  his  experiments  last  year, 
of  its  action  on  the  infusions  of  the  Pharmacopoeia,  and  having  tried 
its  effects  in  that  direction  also,  I  find  it  has  a  decided  effect  in 
preventing  them  from  giving  way. 

Two  quantities  of  infusion  of  orange  and  two  of  infusion  of 
quassia  were  made  by  me,  these  infusions  being  selected  as  they 
give  way  readily. 

The  two  infusions  of  quassia  and  orange  that  contained  no  acid 
gave  way  first,  the  infusion  of  orange  in  three  days,  and  the  quassia 
in  five  days  ;  but  of  the  two  infusions  that  contained  the  acid  in  the 
proportion  of  10  grains  of  acid  to  the  pint  of  the  infusion  of  orange, 
and  5  grains  of  acid  to  the  pint  of  the  infusion  of  quassia,  the 
infusion  of  orange  is  still  fresh  after  sixteen  days  exposure,  whilst 
the  infusion  of  quassia  gave  in  six  days  a  yellow  flocculent  deposit. 

The  last  series  of  experiments  undertaken  by  me,  had  for  its 
object  to  determine  the  antiseptic  action  of  the  acid  on  infusions  of 
hay  and  turnips  used  in  the  generation  of  infusorial  animalcules. 

I  prepared  four  infusions  of  turnip  : — 

Infusion  No.  1  contained  no  acid. 

„  ,,2  one  part  salicylic  acid  in  1000  water. 

„  ,,   3  one  part  creosote  in  1000  water. 

,,  ,,4  one  part  of  salicylic  acid  dissolved  in  two 

ammonium  citrate  in  1000  water. 

The  infusions  were  examined  day  by  day  with  the  microscope. 
On  the  third  day  the  turnip  infusion,  which  contained  no  salicylic 
acid,  gave  signs  of  animalcules  ;  but  the  other  three  were  still  free 
from  any.  On  the  eighth  day,  infusion  No.  3,  containing  the 
creosote,  and  also  infusion  No.  4,  containing  the  salicylic  acid  in  the 
ammonium  citrate  solution,  commenced  to  decay,  a  green  mucus 
forming  on  the  surface  of  both,  and  on  examination  under  the 
microscope,  quarter-inch  objective  being  used,  animalcules  were 
seen  to  be  present  in  both  ;  but  infusion  No.  2,  which  contained  one 
part  of  the  salicylic  acid  alone  in  1000  parts  of  water,  on  being 
examined  after  a  lapse  of  fourteen  days,  gave  no  signs  of  animal- 
cules being  present,  and  it  still  was  quite  fresh  to  the  eyes  and  nose, 
while  the  other  three  had  the  mucus  formed  on  their  surface,  and 
they  all  had  a  putrescent  smell. 
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Three  infusions  of  hay  were  prepared  : — 

Infusion  No.  1  contained  no  acid. 

,,  ,,2  ,,        one  part  salicylic  acid  to  1000 

parts  water. 
„  ,,3  ,,         one  part  carbolic  acid  to  1000 

parts  water. 

These  three  were  also  examined  microscopically  every  day,  and 
after  a  lapse  of  thirty-six  hours  there  appeared  in  the  infusion  of 
hay,  which  contained  neither  salicylic  nor  carbolic  acid,  plenty  of 
infusorial  animalcules ;  paramecii,  and  other  smaller  animalcules 
were  in  abundance ;  and  four  days  later,  in  the  same  solution, 
rotifers,  or  the  wheel  animalcules,  began  to  appear.  After  four  days 
had  elapsed,  infusion  No.  2,  containing  the  salicylic  acid,  was 
examined,  but  there  was  no  appearance  of  any  life.  So  also  in 
infusion  No.  3,  containing  the  carbolic  acid,  there  was  no  appear- 
ance of  life. 

On  the  ninth  day  animalcules  began  to  appear  in  the  infusion 
containing  the  carbolic  acid  ;  these,  on  being  examined  a  few  days 
later,  showed  signs  of  increase  in  the  fluid,  showing  that  the  carbolic 
had  lost  its  power  of  further  preventing  them  from  multiplying; 
but  infusion  No.  2,  containing  the  salicylic  acid,  had  up  to  the 
thirteenth  day  no  appearance  of  any  animalcule ;  but  on  the  four- 
teenth day  I  was  able  to  detect  a  stray  small  animalcule  now  and 
again.  In  the  fluid,  however,  there  were  very  few  when  compared 
vith  the  solution  containing  the  carbolic  acid,  which  was  also 
.xamined  on  the  fourteenth  day,  and  was  found  to  contain  a  far 
greater  quantity,  but  not  so  many  as  were  to  be  found  in  the 
infusion  that  had  neither  salicylic  nor  carbolic  acid. 

All  the  infusions  that  had  generated  animalcules  were  alkaline  to 
Jest  paper,  proving  the  well-known  fact  that  we  find  animalcules 
present  only  in  alkaline  solutions  or  in  vegetable  infusions  which 
ire  alkaline,  for  in  the  infusion  of  turnip  which  contained  the  pure 
salicylic  acid,  and  was  still  quite  acid  to  test  paper,  no  animalcules 
lad  been  generated. 

Summing  up  the  foregoing  results,  salicylic  acid  does  not  appear 
to  prevent  fermentation  in  sugar  solutions  containing  vegetable 
matter. 

It  prevents  the  decomposition  of  lime  juice,  and  it  is  also  of  great 
use  in  preventing  the  decay  of  syrup  of  lemon. 

It  prevents  in  a  very  marked  manner  the  fermentation  of  grape 
juice  for  an  indefinite  period. 

And,  lastly,   it  prevents  the  disintegration  of  vegetable  tissue, 
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hence  it  will  be  found  useful  in  preventing  vegetable  tissue,  used 
for  microscopic  mounting,  from  decaying. 

In  conclusion,  I  would  venture  to  give  my  opinion,  "  that  the 
adaptability  of  salicylic  acid  for  preserving  the  infusions  of  the 
Pharmacopoeia  is  not  so  great  as  that  of  alcohol,  when  we  take  into 
consideration  the  many  substances  used  conjointly  that  would 
destroy  or  neutralize  its  antiseptic  action." 

Mr.  Siebold  mentioned  last  year  his  objection  to  it  when  pre- 
scribed with  salts  of  iron,  as  it  would  give  a  purple  solution.  Again, 
many  medical  men  prescribe  infusions  combined  with  alkalies,  such 
as  bicarbonate  of  potass,  bicarbonate  of  soda,  liquor  potassse,  etc. 
Consequently  salicylic  acid  would  combine  with  these  and  form 
salts,  which  have  a  very  feeble  antiseptic  action.  Hence  the 
infusions  so  preserved  would  in  all  probability  begin  to  ferment  a» 
soon  as  that  change  took  place,  and  the  patient  would  find  the 
mixture  which  he  had  obtained  from  his  chemist  becoming  sour, 
and  a  mucus  forming-  on  its  surface  before  it  was  all  taken. 


The  President  said  the  results  described  in  this  paper  were  con- 
firmatory of  such  as  had  been  obtained  by  previous  inquiries  in  the 
same  direction.  Mr.  Benger  had  last  year  got  a  number  of  results, 
and  he  (the  President)  believed  that  that  gentleman  was  prepared 
to  put  the  same  specimens  before  them  now  that  were  produced  on 
that  occasion,  and  no  doubt  he  would  have  a  few  words  to  say  in 
reference  to  this  communication.  Their  thanks  were  due  to  the 
author  of  the  paper  for  the  information  he  had  conveyed  to  them. 

Mr.  Benger  said  that  most  of  the  infusions  preserved  by  salicylic 
acid  which  he  exhibited  last  year  had  kept  for  about  six  months, 
after  which  they  for  the  most  part  became  unfit  for  use.  The  in- 
fusions preserved  with  benzoic  acid,  one-quarter  grain  and  ^one-half 
grain  to  the  fluid  ounce,  had  without  exception  kept  well.  They 
had  now  been  prepared  thirteen  months,  and  had  been  kept  in  a 
hot  room  where  the  temperature  was  never  below  70°  F.  In  some 
recent  experiments  he  had  found  that  salicylic  acid  does  not  appear 
to  prevent  fermentation  of  grape  sugar  to  the  extent  that  had  been 
described  by  some  experimenters. 

The  President  said  he  should  like  to  ask  the  author  of  this  paper 
why  he  gave  a  preference  to  citrate  of  ammonia  for  effecting  a 
solution.  There  were  other  salts  that  could  be  used  for  a  simi- 
lar purpose,  and  especially  borax.  In  making  experiments  in  the 
same  direction,  he  had  himself  used  borax,  and  found  an  advantage 
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in  doing  so.  It  was  in  itself  an  exceedingly  good  antiseptic,  in  some 
cases  better  than  salicylic  acid  ;  in  fact,  he  found  it  to  be  one  of  the 
best  antiseptics  for  some  purposes,  and  as  it  fully  accomplished  the 
object  of  greatly  increasing  the  solubility  of  the  salicylic  acid  it 
appeared  to  him  to  be  suitable  for  that  purpose. 

Mr.  McKenzie  asked  whether  the  author  of  the  paper  had  made 
any  experiments  with  the  solution  of  salicylic  acid  with  borax,  and 
if  so,  what  results  had  been  obtained  ;  also  if  a  decomposition  of  the 
salicylic  acid  took  place,  especially  when  glycerin  was  used. 

Mr.  Ekin  said  he  had  found  from  some  recent  experiments  on 
milk  that  he  had  made,  the  results  of  whica  were  published  in  the 
last  number  of  the  proceedings  of  the  West  of  England  Agricultural 
Society,  that  boracic  acid  was  far  superior  to  salicylic  acid  in  its 
keeping  properties,  and  that  benzoic  acid  ranked  second. 

Mr.  Savage  wished  to  know  how  the  boracic  acid  was  dissolved 
when  it  was  used  with  milk.  He  had  known  it  used  extensively  by 
milk  dealers  for  some  time,  and  it  had  been  attended  with  decided 
benefit.  Something  like  an  ounce  was  used  to  ten  or  twelve  gallons, 
and  the  milk  would  then  keep  for  ten  days  in  a  large  quantity.  It 
would  be  a  great  pity  to  disseminate  any  thing  like  an  adulteration  of 
milk  ;  but  if  they  got  an  agent  so  simple  and  which  produced  so  ad- 
mirable results,  it  would  be  a  great  advantage. 

The  President  said  his  experience  was  that  borax  was  rather 
more  effective  than  boracic  acid.  There  was  a  solution  very  largely 
used  in  London,  which  was  a  strongly  alkaline  solution  of  soda  to 
which  boracic  acid  has  been  added,  and  that  was  found  to  be  very 
efficient  for  that  purpose,  especially  for  the  preservation  of  cream, 
which  would  keep  for  a  week  or  a  fortnight  perfectly  well. 

Mr.  Hunter,  in  reply  to  .Professor  Redwood,  said  the  ammonium 
citrate  was  more  soluble  in  water  than  borax,  and  it  also  had  less 
taste.  Again,  the  borax  was  not  desirable  in  many  fluids,  and  in 
using  borax  along  with  the  acid  they  did  not  get  to  know  the  exact 
antiseptic  action  of  the  acid,  as  the  borax  itself  was  an  antiseptic 
agent.  He  thought  that  the  ammonium  citrate  was  preferable  as 
a  solvent  for  the  acid,  when  used  to  preserve  either  lime  juice 
or  grape  juice,  as  the  citric  acid  combined  with  ammonia  forming 
the  ammonium  citrate  was  also  one  of  their  constituents. 
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The  next  paper  read  was  a — 

NOTE    RESPECTING  THE    STRENGTH    OF    COMPOUND 

SYRUP   OF  PHOSPHATES  (PARRISH). 

By  W.  L.  Howie,  F.C.S. 

The  object  of  this  paper  is  not  to  put  forward  any  new  fact  or  pro- 
cess for  the  preparation  of  any  of  the  phosphate  syrups,  but  simply  to 
bring  prominently  before  the  trade,  through  this  Conference,  the 
question  of  what  should  be  considered  the  standard  strength  of  com- 
pound syrup  of  phosphates  (Parrish).  I  need  scarcely  say  one 
word  of  the  importance  of  a  thorough  understanding  being  come  to 
on  this  point  ;  the  extent  and  universality  of  the  demand,  as  well 
as  the  class  of  ailments  for  which  this  syrup  is  prescribed,  place  it 
on  a  par  in  importance  with  any  item  of  the  Pharmacopoeia,  and  it 
is  to  be  regretted  that  the  state  of  our  knowledge  of  the  subject,  per- 
haps as  much  as  anything  else,  has  excluded  from  past  editions  of 
that  work  an  article  in  such  common  use. 

At  first  sight  the  question  seems  a  very  simple  one,  since  Parrish, 
in  his  Practical  Pharmacy,  attaches  to  the  original  recipe  the  state- 
ment that  "  each  teaspoonful  of  the  syrup  contains  about  two  and  a 
half  grains  phosphate  of  calcium,  and  one  grain  phosphate  of  iron," 
and  this  has  apparently  been  adopted  without  question  by  various 
writers  on  the  subject,  who  have  furnished  us  with  what  was  meant 
to  be  improved  formulae.  On  closer  examination,  however,  we  per- 
ceive that  a  decision  is  not  so  easily  arrived  at.  If  we  consider  the 
quantities  of  iron  and  lime  salts  ordered  by  Parrish  in  his  formula 
in  relation  to  the  bulk  of  the  finished  product,  we  find  that  such  a 
strength  is  absolutely  impossible,  and  that  the  statement  must  have 
been  the  result  of  a  miscalculation,  while  inaccuracy  in  figures  is, 
unfortunately,  not  singular  in  the  work  in  question.  In  the  paper 
on  "Phosphate  Syrups,"  published  in  the  Journals  last  April,  I  was 
at  some  pains  to  state  this  matter  as  clearly  as  I  could,  and  trusted 
the  question  of  strength  might  be  taken  up  and  discussed.  Since 
then  three  papers  have  appeared  on  the  subject,  one  by  Mr.  Ernest 
C.  Saunders,  in  the  Pharmaceutical  Journal  for  July  15,  and  another 
by  an  anonymous  contributor  in  the  last  issue  of  the  Chemist  and 
Druggist,  both  of  whom,  on  the  question  of  strength,  fall  back  on 
the  statement  the  accuracy  of  which  is  questioned.  The  third  paper 
is  by  Mr.  E.  B.  Shuttleworth,  in  the  Canadian  Pharmaceutical 
Journal  for  August,  and  appeared  in  our  own  Journal  for  the  26th 
of  the  same  month.     In  it  Mr.  Shuttleworth  seems  to  accept  the  re- 
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suit  of  the  formula  as  the  standard,  and  to  my  knowledge  many 
others  hold  the  same  opinion.  In  appealing  to  this  Conference,  I 
trust  we  may  be  enabled  to  come  to  a  decision  which  shall  serve  as 
a  guide  so  long  as  we  must  follow  an  empirical  formula  for  the  pre- 
paration of  this  valuable  remedy. 

For  the  sake  of  those  who  may  not  have  read  the  former  paper,  I 
shall  endeavour  to  state  as  concisely  as  possible  the  more  important 
points.  In  Parrish's  formula  there  are  ordered  10  drams  sulphate 
of  iron,  which  would  produce  257 '5  grains  triferrous  phosphate,  were 
none  wasted  in  following  the  process,  and  the  finished  syrup  measures 
as  nearly  as  possible  45  fluid  ounces,  or  360  fluid  drams.  Were 
all  this  iron  utilized,  we  would  only  have  *715  grain  per  fluid  dram, 
and  if  allowance  be  made  for  loss  through  imperfect  precipitation, 
we  have  almost  exactly  half  a  grain  ('501)  per  fluid  dram.  The 
lime,  also,  is  overstated.  Twelve  drams  of  phosphate  of  calcium, 
the  quantity  ordered  in  the  formula,  gives  exactly  2  grains  per  fluid 
dram,  and  this  makes  no  allowance  for  any  moisture,  which  is 
present  to  a  large  extent  in  commercial  samples,  nor  for  loss  in  the 
reprecipitation  and  washing  which  Parrish  directs.  You  will  there- 
fore follow  me,  that  the  syrup  prepared  according  to  Parrish's  own 
directions  cannot  contain  as  tribasic  phosphates  the  quantities  of 
lime  and  iron  which  he  asserts,  but  that  something  less  than  2  grains 
of  phosphate  of  calcium,  and  \  a  grain  phosphate  of  iron  per  fluid 
dram  is  the  extreme  result  of  the  formula.  This  same  error  is  re- 
produced in  the  Companion  to  the  Pharmacopoeia,  by  Peter  Squire, 
whose  firm  have  long  prepared  what  in  this  country  is  known  as  the 
genuine  syrup,  an  examination  of  which  I  have  found  to  bear  out 
what  has  just  been  stated.  The  quantities  of  iron  and  lime  obtained 
from  the  samples  I  have  examined  being  somewhat  under  the 
theoretical  yield  of  the  formula.  With  the  view  of  still  further 
sifting  the  matter,  I  have  lately  procured,  through  the  kindness  of 
Mr.  P.  S.  Smith,  several  sealed  bottles  of  the  syrup  direct  from 
Parrish's  pharmacy  in  Philadelphia  ;  but  unfortunately  it  turns  out 
to  be  such  poor  stuff,  as  you  will  perceive  by  consulting  the  table, 

Parrish1 s  Syrup.     Strength  per  Fluid  Dram. 


English  .... 

American  No.    1. 

„      2. 


Sp.    Gr. 


1-320 
1-212 
1-235 


Total  Iron  calcu- 
lated as  FesPa08 


•447  grain. 
•160      „ 
•200      „ 


Phosphate  of 

Calcium 

(Indefinite) . 


1-37  grain. 
0-87      „ 
1-06     „ 


Hydrochlo- 
ric Acid. 


none, 
present, 
present. 
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that  we  must  consider  it  almost  out  of  the  argument.  The  negative 
evidence,  however,  which  may  be  deduced,  is  that  evidently  no 
attempt  is  made  to  arrive  at  Parrish's  stated  strength. 

It  might  be  asked,  why  not  discard  Parrish's  recipe  altogether 
and  adhere  to  the  statement,  and  on  it  found  a  new  formula  the 
product  of  which  would  have  a  closer  relation  to  the  object  aimed 
at  ?  In  the  first  place,  by  so  doing  we  would  produce  a  new  syrup 
— not  Parrish's  ;  and  though  it  is  not  denied  that  it  is  quite  possible 
to  produce  a  syrup  having  this  extreme  strength,  yet  it  must  be 
borne  in  mind  that  it  is  not  a  chemical  preparation  we  are  fabrica- 
ting, but  a  syrup  the  popularity  of  which  is  in  great  measure  due  to 
its  palatable  character  ;  and  further,  that  being  given  to  young  per- 
sons and  children,  the  extreme  strength,  if  really  existing,  besides 
making  the  syrup  somewhat  disagreeable  on  account  of  its  acidity 
and  smaller  proportion  of  sugar,  would  require  to  be  prescribed  in 
most  cases  in  fractions  of  a  teaspoonful.  You  will  notice  that  this 
latter  argument  does  not  apply  to  the  B.  P.  phosphate  of  iron  syrup, 
nor  to  Easton's.  Though  both  of  these  preparations,  when  the  original 
formulae  are  followed,  are  not  up  to  the  stated  strength,  yet  with 
them  it  would  I  think  be  quite  consistent,  as  far  as  the  dose  is  con- 
cerned, to  improve  the  formula  'so  as  to  make  it  agree  with  the 
statement ;  Easton's  syrup  being  very  seldom  indeed  prescribed  for 
any  but  adults,  and  the  quantities  per  fluid  dram  given  in  the  state- 
ment being  no  more  than  a  moderate  dose. 

I  therefore  consider  that  the  strength  of  one  grain  of  iron  and  two 
and  a  half  of  lime  per  fluid  dram  rests  only  on  a  loose  and  inac- 
curate statement  which  has  been  freely  reproduced  on  labels,  etc., 
and  which  unless  care  be  taken  might  be  made  a  point  in  a  prosecu- 
tion under  the  Sale  of  Food  and  Drugs  Act,  in  which  the  sufferer 
might  be  one  who  on  the  best  evidence,  and  believing  he  was  doing 
best  for  both  physician  and  patient,  had  closely  followed  the  origin- 
ator of  the  formula. 

It  is  but  right  to  state  that  on  the  label  of  the  American  syrup 
no  reference  to  the  strength  is  made ;  the  name  being  "  Parrish's 
Compound  Syrup  of  Phosphates  (Chemical  Food),  a  wholesome 
Tonic  without  Alcohol,"  etc.,  which  latter  allusion  those  familiar 
with  the  patent  medicine  trade  of  the  United  States  will  doubtless 
appreciate. 

The  President  said  this  was  a  subject  which  he  was  sure  would 
raise  a  good  deal  of  discussion.  He  would  then  simply  invite  re- 
marks upon  it. 
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Mr.  Schacht  said  that  in  the  paper  published  a  few  months  ago 
by  Mr.  Howie,  when  the  subject  was  rather  elaborately  entered  into, 
the  conclusion  arrived  at  was  that  the  best  strength  to  adopt  was 
half  a  grain  of  the  phosphate  of  iron  and  two  grains  of  the  phosphate 
of  lime   in  each  dram.     He  had  himself  experienced  a  good  deal 
of  trouble — in  fact  he  found  it  utterly  impossible — to  accomplish 
the  strength  declared  to  be  that  of  the  original  preparation.     He 
had  been  very  glad  to  find  that  the  conclusion  of  a  gentleman  who 
had  paid  so  much  attention  to  the  subject  was  exactly  like  his  own 
and  had  another  month  gone  over  he  would  have  obtruded  his  ob- 
servations, which  would  have  been  very  much  of  the  same  character 
as   those   by   Mr.    Howie,    upon   the   pharmaceutical  public.      He 
thought  Mr.  Howie's  suggestion   an  extremely  sensible   one;  the 
strength  was  one  that  could  be   easily  accomplished  without  the 
addition  of  an  undue  and  excessive  quantity  of  phosphoric  acid.     It 
was  possible  that  a  still  greater  strength  of  the  active  ingredients 
might  be  arrived  at,  but  then  it  would  be  necessary  to  add  so  much 
free  acid  that  it  would  render  the  preparation  to  that  extent  objec- 
tionable.    The  difficulty  he  found  in  attempting  to  get  anything  like 
an  approach  to  the  alleged  strength  of  Parrish's  professed  prepara- 
tion consisted  in  the  tendency  of  some  of  the  constituents  to  arrange 
themselves  as  subsalts,  and  to  separate  from  the  preparation.     He 
believed  Mr.  Howie  was  perfectly  right  in  saying  that  the  accredited 
preparation  never  contained  what  was  stated  on  the  label.     If  the 
Conference  could  agree  to  recognize  a  preparation  of  the  strength 
recommended  by  Mr.  Howie  in  his  first  paper,  it  would  be  a  great 
convenience  to  pharmacists  and  to  medical  practice. 

Mr.  Ekin  thought  it  was  rather  important  to  know  the  exact 
formula  that  was  used  by  Mr.  Howie,  because  there  were  some  slight 
modifications  in  the  different  published  formulae  as  regards  the  acid. 
Of  course  they  did  not  know  how  Parrish's  syrup  was  made.  In 
some  formulae  he  found  the  ordinary  phosphoric  acid  was  used  with 
an  addition  of  hydrochloric  acid ;  but  when  there  was  an  addition  of 
glacial  phosphoric  acid,  a  syrup  was  produced  which  was  very  un- 
palatable and  very  different  from  Parrish's.  This  objection  to  the 
use  of  glacial  phosphoric  acid  as  an  addition,  however,  did  not  apply 
to  the  use  of  hydrochloric  acid.  The  strength  of  the  syrup  had  to 
do  with  the  way  in  which  it  was  made,  and  in  the  absence  of  that 
knowledge  the  discussion  must  be  somewhat  hazy.  He  wished  to 
know  if  Mr.  Howie  could  tell  the  strength  of  the  syrup  referred  to 
in  his  former  paper. 

Mr.  Howie,  with  permission  of  the  President,  reminded  the  mem- 
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bers  that  it  was  the  question  of  strength  only  that  was  before  them. 
He  had  gone  into  the  chemistry  of  the  subject  in  the  paper  already 
referred  to,  bat  to  guide  the  discussion  and  prevent  unnecessary 
questions,  he  would  say  that  he  had  made  none  of  the  syrups  referred 
to  in  the  former  paper  himself;  they  were  obtained  from  different 
wholesale  makers,  and  he  thought  represented  what  was  commonly 
met  with  in  the  trade.  At  one  time  he  had  made  this  syrup  in  con- 
siderable quantity,  but  his  later  work  had  been  wholly  experimental, 
undertaken  somewhat  as  an  amusement,  his  business  now  taking 
him  entirely  out  of  the  laboratory. 

Mr.  Ekin  replied  that  what  he  had  said  still  held  good, — that  ihk 
stability  of  the  syrup  depended  very  much  on  the  strength  and 
description  of  the  acids  used. 

Mr.  Howie  agreed  with  Mr.  Ekin  as  to  the  superiority  of  the 
syrupy  or  tribasic  phosphoric  acid  over  the  glacial,  and  also  that 
hydrochloric  acid,  as  pointed  out  in  his  former  paper,  had  a  wonder- 
ful power  of  retaining  the  phosphates  in  solution.  He  at  the  same 
time  called  attention  to  a  sealed  bottle  of  the  Philadelphia  syrup  on 
the  table,  which,  despite  the  presence  of  a  large  proportion  of  hydro- 
chloric acid,  showed  an  abundant  ferric  precipitate,  proving  faulty 
preparation. 

Mr.  Kerr  said  he  thought  it  would  be  a  pity  to  confine  the  dis- 
cussion to  the  mere  question  of  strength,  when  they  perhaps  had 
opportunity  of  eliciting  useful  information  concerning  the  prepara- 
tion of  the  article.  He  had  made  Parrish's  syrup  for  the  last  twelve 
years,  and  had  always  kept  to  the  one  formula ;  but  he  must  say 
that  the  variations  in  the  appearance  of  the  preparation  had  some- 
times been  very  great,  and  he  had  come  to  the  conclusion  that  this 
was  caused  by  the  sugar.  Sometimes  they  got  a  very  good  result, 
and  batch  after  batch  would  prove  clear  and  bright,  and  keep  well. 
He  always  tried  to  get  the  same  sugar,  but  when  the  grocer  ran  out 
of  it  he  had  sometimes  got  a  different  sugar,  and  obtained  very 
different  results.  He  would  like  if  some  gentleman  would  give  him 
an  idea  of  how  to  meet  this  inconvenience,  as  he  thought  it  had  a 
great  deal  to  do  with  the  success  of  the  preparation. 

Mr.  Mackenzie  said  his  experience  had  been  much  the  same  as 
that  of  Mr.  Kerr.  He  had  obtained  very  different  results  on  dif- 
ferent occasions  with  the  same  formula.  He  attributed  a  good  deal 
of  this  to  the  sugar,  and  he  had  therefore  spent  some  considerable 
time  experimenting  with  various  kinds  of  sugar. 

Mr.  Greenish  said  he  had  made  a  great  quantity  of  syrups  at 
different  times.     He  had  tried  every  published  formula  and  modi- 
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tieations  of  these  formulae,  but  he  must  say  the  results  had  uot  been 
perfectly  satisfactory. 

Mr.  Schacht  :  You  have  always  endeavoured  to  make  it  according 
to  the  declared  strength  ? 
Mr.  Greenish  :  Certainly. 

Mr.  Borland  said  he  had  had  some  experience  in  the  matter,  and 
had  consulted  with  Mr.  Howie  on  the   subject.     In   the  paper  Mr. 
Howie  had  read  before  the  Edinburgh   branch  last  session,  he  spe- 
cially adverted  to  the  fact  that  the  main  cause  of  the  early  precipi- 
tation that  took  place  was  due  to  the  formation  of  ferric  salts.     To 
obviate  that  he  had  within  the  last  two  months   been   directing  his 
attention  towards  making  a  solution  of  the  ferrous   phosphate  in  a 
direct  manner,  without  exposing  it  to  the  action  of  atmospheric  air 
at  all.      So  far  as  his  experiments  had  gone,  he   thought  there  was 
some  evidence  of  some  little  success.     He  dissolved  calcium   phos- 
phate in  phosphoric  acid,  and  to  that  he  added   a  strong  solution  of 
ferrous  sulphate.     Double  decomposition  took  place  in  a  very  short 
space  of  time,  and  he  had  the  ferrous   phosphate  in  solution, — con- 
taminated, he  admitted,  with  a  very  small  quantity  of  sulphate   of 
lime.     That  sulphate  was  in  such  a  very  small  quantity  that  he  did 
not  think  it  could  be   said   to   vitiate  the  process   he   was  aiming 
at.    This,  added  to  the  simple  syrup  of  the  Pharmacopoeia,  made  the 
strength  equal  to  what  was  stated  to  be  that  of  the  Pharmacopoeia 
syrup.     He  had  made  syrup  and  had  it  exposed  to  sunlight  in  bottles, 
of  course  corked,  and  no  .decomposition  had  taken  place  up  to  the 
present  time.     He  was  simply  aiming  at  forming  the  ferrous  phos- 
phate without  exposing  it  to  the  action   of  the  air  at  all.     He  had 
prepared  it  in  a  bottle,  using  a  bottle  which  would  exactly  hold  the 
quantity  he  was  going  to  bring  into  combination,  and  in  that  way 
he  thought  he  had  been  very  successful.     He  had  not  yet  had  an 
opportunity  of  applying  it  to  the  formula  of  Parrish's  syrup,  but  he 
thought  it  was  a  hint  which  might  lead  to  further  improvements  in 
the  preparation  of  that  compound  also.     He  thought  that,  so  far  as 
the  simple  phosphate  of  iron  syrup  was  concerned,  it  was  a  decided 
improvement. 

Mr.  Greenish  said  he  should  like  to  mention  a  circumstance 
which  he  had  forgotten.  His  son  had  been  making  experiments  for 
some  time  in  the  direction  indicated  by  the  last  gentleman  with  re- 
gard to  Parrish's  syrup,  and  he  knew  that  his  opinion  was  that  it 
would  be  quite  successful. 

Mr.  Gilmour  said  there  was  one  point  on  which  he  would  like 
Mr.  Howie  to  give  some  explanation,  viz.,  whether  he  had  estimated 

Q  Q 
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those  syrups  for  ferric  phosphate  or  for  ferrous  phosphate  alone,  as 
he  would  like  to  know  if  even  an  attempt  had  been  made  to  get  in 
the  proper  percentage  of  iron.  If  they  made  any  attempt  to  change 
the  strength  of  Parrish's  syrup,  they  would,  unfortunately,  come 
into  collision  with  the  many  other  preparations  of  ferrous  phosphate 
syrups.  They  had,  for  example,  a  B.P.  syrup  which  was  a  sort  of 
standard  for  all  those  preparations,  more  or  less,  and  it  would  be  a 
most  unfortunate  thing  if  they  were  to  change  the  strength  of  Par- 
rish's syrup  in  relation  to  the  strength  of  the  B.P.  syrup,  more 
especially  as  its  strength,  whether  satisfactory  or  not,  was  generally 
accepted  by  the  medical  profession.  He  had  not  tried  Mr.  Howie's 
process,  but  he  found  that  with  a  modification  of  the  Pharma- 
copoeia formula,  taking  care  that  no  oxidation  took  place,  a  very 
satisfactory  syrup  indeed  was  produced,  a  syrup  that  would  stand 
the  test  of  strength,  which  would  stand  the  test  of  keeping,  and  in 
every  other  respect  be  a  satisfactory  syrup.  At  the  present  time  he 
had  laid  aside  for  some  months  a  B.P.  syrup  prepared  according  to 
this  formula.  It  had  not  deposited  to  any  extent,  that  was  to  say, 
the  bottom  of  the  bottle  had  scarcely  been  covered  with  deposit,  it 
was  quite  clear,  and  this  he  took  to  be  a  very  satisfactory  proof 
ihat  if  care  were  taken  in  the  matter  of  oxidation,  and  other  re- 
spects, a  very  satisfactory  syrup  would  be  produced. 

Mr.  Burrell  had  listened  to  the  remarks  of  the  various  gentlemen 
present  with  very  great  interest,  because  he  did  not  know  a  more 
unsatisfactory  compound  to  attempt  to  make  than  Parrish's  syrup. 
His  experience  had  been  somewhat  the  experience  of  the  various 
gentlemen  who  had  spoken.  For  one  time  he  had  succeeded  he 
thought  he  had  failed  half  a  dozen  times  to  make  it  what  he  wished  ; 
the  fact  was,  he  had  classed  this  phosphate  syrup  question  with  the 
Eastern  question.  There  was  one  mode  that  he  followed  in  making 
it  regarding  the  phosphate  of  lime,  which  he  would  mention,  and 
which  he  thought  was  a  useful  way  of  doing  it.  He  always  made 
it  direct.  He  happened  to  have  a  large  quantity  of  a  stuff  called 
ivory  dust,  which  at  one  time  was  used  largely  for  stiffening  bon- 
nets— that  was  when  ladies  wore  bonnets.  He  found  he  could 
make  it  very  easily  and  simply  by  mixing  the  ivory  dust  with  hydro- 
chloric acid,  and  filtering  it  through  paper,  then  precipitating  with 
ammonia,  and  washing;  and  when  he  added  that  to  the  syrup, 
and  put  the  other  ingredients  into  it,  it  was  soon  dissolved.  It 
appeared  to  him  that  that  syrup  was  better  than  that  which  he  read 
of ;  at  the  same  time  he  confessed  that  he  had  very  little  faith  in 
any  process  he  had  ever  seen  or  tried.     He  was  very  glad  that  Mr. 
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Howie  had  taken  the  subject  up,  because  he  was  sure  that  the  pro- 
fession or  trade  would  be  very  much  indebted  to  him  for  the  time 
and  pains  he  had  taken  in  solving  this  very  difficult  question. 

Mr.  Howie,  in  reply,  said  the  sugars  he  thought  the  best  were 
Martineau's  London  loaves,  and  Finzel's  crystals.  There  might  be 
others,  but  these  were  first-rate  sugars.  Mr.  Borland's  original 
suggestion  he  thought  a  very  promising  one,  such  as  could  be  framed 
into  a  convenient  and  rapid  process  ;  but  he  feared  Mr.  Burrell's  suc- 
cess with  the  ivory  dust  was  due  to  its  not  representing  the  full  pro- 
portion of  calcium  phosphate.  With  regard  to  Mr.  Gilmour's  query, 
if  he  had  estimated  the  relative  proportions  of  ferrous  and  ferric 
phosphates  in  the  syrups,  he  said  he  had  not  done  so ;  lie  believed 
it  could  not  be  accomplished  on  account  of  the  presence  of  the  sugar, 
which  interfered  with  the  estimation  of  the  ferrous  salt,  and  if  this 
sugar  were  eliminated  the  process  changed  the  condition  of  the  iron. 
The  estimations  were  made  by  his  process,  explained  in  the  former 
paper,  and  represented  the  total  iron  in  the  syrup,  and  he  had  cal- 
culated it  as  ferrous  phosphate.  As  Mr.  Gilmour  had  said,  there 
was  little  difficulty  in  obtaining  or  keeping  B.P.  phosphate  of  iron 
syrup  of  the  full  strength  of  one  grain  to  the  fluid  dram,  and  he 
(Mr.  Howie)  did  not  deny  that  even  a  Parrish's  syrup  could  be 
made  of  the  full  stated  strength ;  but  it  required  great  skill  and 
care  in  preparation,  and  very  careful  storing  to  ensure  its  stability, 
and  even  if  this  strength  were  accomplished  it  would  be  producing 
a  new  syrup.  Parrish's  syrup  would  still  be  made,  and  the  new 
syrup  would  be  some  other  person's.  He  thought  the  Conference 
should  state  a  little  more  distinctly,  if  it  could  be  done,  whether  the 
statement  of  strength  should  be  adhered  to,  and  a  new  syrup  made, 
or  whether  the  product  of  Parrish's  formula  should  be  taken  as  the 
standard,  which  he  thought  most  natural,  because,  were  the  state- 
ment adopted  the  old  Parrish's  syrup  would  still  continue  to  exist. 


The  next  paper  read  was  a — 

NOTE  ON  SALICYLATE  AND  SULPHOSALICYLATE 
OF  SODIUM. 

By  John  Williams,  F.C.S. 

Salicylate  of  sodium  has  been  much  employed  lately  as  an  internal 
remedy. 

It  is  made  by  neutralizing  a  solution  of  salicylic  acid  with  caustic 
soda,  and  evaporating  to  dryness.     It  can  be  purified  by  crystalliza- 
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tion  from  alcohol ;  the  crystals  formed  are,  however,  very  small  and 
indistinct,  and  this  method  of  purification  is  not  generally  adopted. 

Complaints  have  appeared  in  the  medical  journals  that  the  salt 
sometimes  produces  irritative  effects  when  administered  medicinally, 
and  it  has  been  suggested  that  probably  a  trace  of  carbolic  acid  may 
occasionally  be  retained  by  the  salicylic  acid  made  by  artificial 
means,  and  thus  the  salt  prepared  from  such  acid  is  impure. 

An  examination  of  the  salicylic  acid  made  from  carbolic  acid  by 
Kolbe's  process  soon  proves  that  the  product  is  not  always  to  be 
depended  upon  as  a  pure  homogeneous  article;  indeed,  it  can  hardly 
be  otherwise,  when  we  consider  that  the  carbolic  acid  from  which 
it  is  made  is  itself  not  an  absolutely  pure  or  definite  article.  Still, 
I  must  observe  that  the  salicylic  acid  now  being  supplied  is  much 
purer  and  more  definite  than  that  which  was  at  first  sent  into  the 
market  by  the  German  makers. 

Thus  salicylate  of  sodium — made  from  the  artificial  acid,  from 
the  great  difficulty  of  purifying  it  by  recrystallization,  is  liable  to 
be  more  or  less  impure,  and  indefinite  in  composition.  It  thus  ap- 
pears desirable  if  possible  to  obtain  a  salt  which  can  be  purified, 
and  obtained  of  definite  constitution. 

Sulphosalicylic  acid  appeared  to  offer  such  a  compound.  It  was 
discovered  many  years  back  by  Cahours,  and  has  been  further 
investigated  by  Mendius.  The  process  described  for  its  production 
is,  however,  one  of  considerable  practical  difficulty. 

The  vapour  of  anhydrous  sulphuric  acid  is  passed  over  salicylic 
acid  kept  cool";  gradually  a  sticky,  gummy  mass  is  produced,  which 
contains  the  new  acid,  and  can  be  separated  by  appropriate  means. 

I  have  made  several  attempts  to  produce  this  conjugated  acid  by 
means  of  ordinary  sulphuric  acid,  and  have  at  length  succeeded  in 
doing  so,  but  not  without  several  failures.  I  find  the  following 
process  to  answer. 

The  salicylic  acid  must  be  very  pure ;  the  unpurified  commercial 
acid,  when  treated  with  sulphuric  acid,  simply  yields  a  black  mass, 
giving  off  sulphurous  acid ;  and  yielding  no  sulpho-salt  capable  of 
giving  definite  crystals. 

If  pure  acid  is  employed,  then  about  twice  its  weight  of  sulphuric 
acid  is  quite  sufficient.  The  mixture  must  be  gently  heated  in  a 
sand  bath  up  to  about  100°  C,  when  action  will  commence  in  the 
liquid,  and  considerable  heat  be  developed.  The  beaker  must  be 
removed  from  the  sand  bath,  and  the  contents  stirred,  so  as  to 
regulate  and  keep  down  the  temperature ;  but  the  cooling  must  not 
be  sufficient  to  altogether  check  the  reaction.     If  the  temperature 
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exceeds  the  proper  point,  little  or  no  sulphosalicylic  acid  is  pro- 
duced, but  apparently  bisulphocarbolic  acid,  which  does  not  yield 
definite  crystallizable  salt. 

When  the  reaction  has  bsen  properly  maintained,  at  the  end  of 
ten  minutes  or  a  quarter  of  an  hour  the  temperature  begins  to  fall, 
and  in  a  short  time  the  whole  becomes  a  solid  mass,  generally  of  a 
light  brown  colour;  this  will  speedily  deliquesce  if  left  exposed  to 
the  air ;  but  it  can  be  dissolved  in  water  at  once,  and  treated  with 
carbonate  of  barium  in  the  usual  way.  I  may  mention  that  as  the 
sulphosalicylate  of  barium  is  not  a  very  soluble  salt,  it  is  necessary 
t  >  employ  a  considerable  quantity  of  water,  and  filter  the  liquid 
while  still  hot.  This  solution  of  the  barium  salt,  decomposed  by  an 
equivalent  quantity  of  sulphate  of  sodium,  yields  a  solution  of  the 
sulphosalicylate  of  sodium,  which  upon  evaporation  to  a  small  bulk 
yields  crystals ;  these  crystals  must  be  pressed  from  the  mother 
liquor,  and  purified  by  recrystallization  two  or  three  times  from  hot 
water. 

When  pure,  sulphosalicylate  of  sodium  forms  hard  white  prisms  ; 
it  is  not  deliquescent,  although  very  soluble  in  water.  It  is  almost 
insoluble  in  alcohol,  has  no  caustic,  but  a  slightly  bitter  taste,  and  is 
altogether  a  salt  well  adapted,  I  think,  for  medicinal  use. 

Salicylic  acid  and  its  salts  give,  as  is  well  known,  a  striking 
reaction  with  perchloride  of  iron,  producing  a  dark  purple  colora- 
tion. The  sulphosalicylates  produce  exactly  the  same  reaction, 
proving  that  the  salicylic  acid  radical  is  still  intact  in  these  com- 
pounds, and  it  is  fair  to  infer  that  the  medicinal  properties  of  these 
sulpho-salts  will  be  found  in  practice  to  be  identical  with,  or  per- 
haps superior  to,  the  simple  salicylates. 

We  have,  in  the  analogous  case  of  the  carbolate  and  sulphocar- 
bolate  of  soda,  an  instance  in  which  the  sulpho-salt  possesses  great 
advantages  over  the  simple  salt,  and  such  may  prove  to  be  the  case 
with  the  sulphosalicylates. 

The  acid  itself  is  crystallizable,  but  deliquescent ;  the  zinc  salt  is 
also  very  deliquescent.  I  have  not  paid  any  attention  to  the  other 
salts  as  yet. 


The  President  said  the  subject  referred  to  by  Mr.  Williams  was 
interesting  and  important.  He  knew,  in  one  instance  especially,  in 
his  own  family,  where  salicylic  acid  had  been  taken  internally, 
inconvenience  was  experienced  from  the  fact  of  its  containing  an 
appreciable   quantity  of    carbolic  acid,— so  much  so,  in  fact,   that 
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the  taste  became  an  objection  to  further  use  of  the  remedy.  He 
observed  that  Mr.  Williams  stated  that  the  sulphocarbolates  had  a 
decided  advantage  over  carbolates.  Was  that  a  confirmed  fact  ? 
because  he  had  had  reason  to  doubt  as  to  how  far  sulphocarbolic 
acid  possessed  the  properties  of  carbolic  acid. 

Mr.  Williams  was  under  the  impression  that  the  sulphocarbolates 
were  considered  superior  for  internal  administration  to  the  carbo- 
lates. This  impression  was  principally  based  upon  the  fact  that  the 
demand  for  them  was  increasing  very  considerably. 

Mr.  Barclay  asked  what  degree  of  solubility  ought  the  snlpho- 
salicylate  of  sodium  to  possess.  He  said  it  was  a  good  deal  pre- 
scribed in  Birmingham,  generally  in  combination  with  spiritm 
ammonice  aromaticus,  or  liqitor  potassce. 

Mr.  Williams  said  the  salt  was  an  exceedingly  soluble  one. 

Mr.  Mason  said  he  had  met  with  a  specimen  of  foreign  origin 
which  was  very  iu soluble. 

The  next  paper  read  was  on — 

FILTERING   PAPERS. 
By  Thomas   Greenish,  F.C.S. 

Whilst  engaged  in  examining  some  of  those  fungoid  substances 
which  every  now  and  then  make  their  appearance  in  solutions  kept 
by  pharmacists  either  for  convenience  in  dispensing  or  other  pur- 
poses, I  have  found  on  several  occasions  that  the  fungus  had  formed 
around  a  fibre,  the  presence  of  which  in  the  filtrate  was  due  to  the 
paper  through  which  the  solution  had  passed.  I  observed  also  that 
those  solutions  which  had  passed  through  a  filter  were  more  liable 
to  the  presence  of  fungi  than  others  where  no  filtration  had  been 
employed  after  solution.  The  paper  used  -was  the  circular  grey 
foreign  filter  paper.  This  circumstance  induced  me  to  subject  the 
filtering  papers  in  general  use  to  a  microscopical  examination,  with 
the  view  of  determining  the  composition  of  each.  The  details  I 
have  thought  may  possess  a  certain  amount  of  interest. 

The  white  unsized  filtering  papers  may  be  classed  under  Swedish, 
Rhenish,  English,  and  Scotch.  Sweden  has  obtained  a  reputation 
for  filtering  papers.  Its  manufacture  has  long  been  in  the  hands  of 
the  Munktell  family.  The  supply,  however,  is  not  equal  to  the 
demand  for  it,  consequently  there  is  an  inquiry  for  other  papers  to 
supply  its  place.  The  Swedish  filtering  paper  is  composed  of  flax 
fibre,  and  the  fibres  are  very  much  crushed  and  broken.     The  linen 
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had  evidently  done  duty  elsewhere  in  the  rag  before  it  found  its 
way  into  the  paper.  The  fibrilla?  of  the  broken  fibres  serve  to  fill 
up  the  pores,  and  prevent  solids  passing  through  the  paper.  I  am 
told  that  the  water  used  in  its  manufacture  is  very  pure,  and  con- 
tributes to  its  value  as  a  chemical  filtering  paper.  It  yields  a  very 
trifling  amount  of  ash,  but  recent  investigations  prove  that  the 
average  quantity  of  ash  has  increased,  pointing  to  the  conclusion, 
either  that  the  material  used  in  the  manufacture  of  this  paper  is  not 
so  pure,  or  that  the  same  care  is  not  exercised  in  its  preparation. 

The  next  paper  is  the  Rhenish.  This  competes  with  the  Swedish; 
it  is  a  flax  paper,  but  more  fibrous  in  its  structure,  and  consequently 
less  dense  than  the  Swedish  ;  this  is  due  to  the  fibres  being  less 
broken  and  crushed.  The  fact  of  there  being  so  much  less  fibrillas 
would  render  such  a  paper  quick  in  filtration,  but  not  so  satisfactory 
in  results  as  the  Swedish. 

The  English  white  filtering  papers  have  a  little  cotton  mixed  with 
the  flax,  and  the  fibres  are  very  much  crushed  and  torn.  I  have 
not  had  the  opportunity  of  examining  the  Scotch  filtering  paper, 
which  I  understand  to  be  very  good,  and  some  of  the  value  of  which 
is  said  also  to  be  due  to  a  very  pure  water  used  in  its  manufacture. 
These  papers  differ  more  in  their  physical  characters  than  in  their 
composition. 

I  now  come  to  filtering  papers  of  a  very  different  character — 
those  of  foreign  manufacture,  grey  in  colour,  cut  circular,  and  of 
different  sizes,  also  grey  sheet  filtering  paper  of  Dutch  and  home 
manufacture.  These  papers  are  of  a  more  composite  character,  and 
have  in  their  composition  a  considerable  quantity  of  wool,  said  to  be 
used  to  render  the  paper  absorbent.  Much  of  this  wool  is  coloured, 
and  has  evidently  done  previous  duty  in  some  textile  fabric.  I  have 
also  found  in  some  samples,  in  addition  to  this  dyed  wool,  fibres 
of  jute  and  esparto,  unbleached,  and  mixed  with  other  fibres — in 
fact,  to  the  microscopist  interested  in  fibres  it  is  a  kind  of  curiosity 
shop.  It  is  evident  that  these  papers  must  be  very  unsuited  for 
alkaline  solutions  and  others  which  will  suggest  themselves  to  the 
pharmacist,  and  it  is  not  difficult  to  understand  that  from  the  hete- 
rogeneous character  of  the  material  from  which  filtering  papers  of 
this  kind  are  made  that  it  may  be  the  source  from  which  certain  im- 
purities find  their  way  into  delicate  solutions. 

Here  is  a  sample  of  filtering  paper  which  has  been  introduced  to 
supply  a  wrant.  The  Swedish  is  difficult  to  get  in  sufficient  quantity, 
and  some  of  the  others  are  not  satisfactory.  This  is  made  on  the 
Rhine,  and  composed  mainly  of  flax  ;  it  allows  the  fluid  to  pass  rapidly 
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through  it.  The  paper  being  uniform  the  amount  of  ash  is  toler- 
ably definite.  The  fibres  are  more  torn  than  in  the  other  Rhenish 
papers  which  I  have  examined. 

It  is  extremely  difficult  to  determine  the  fibres  crushed  and  torn 
as  they  exist  in  these  papers.  A  flax  fibre  where  crushed  resembles 
that  of  cotton,  and  it  requires  to  be  traced  further  to  establish  its 
identity.  Again,  the  same  fibre  bruised  only,  resembles  the  hemp 
fibre.  The  wool  is  not  usually  much  injured,  with  this  exception, 
that  the  characteristic  imbrications  are  sometimes  nearly  all  ob- 
literated. 

I  have  here,  more  as  a  curiosity  than  with  any  practical  object,  a 
specimen  of  Japanese  filtering  paper.  I  do  not  know  what  the 
Japanese  can  use  it  for.  It  appears  adapted  only  for  filtering  flies 
oat  of  a  syrup.  It  is  prepared  from  the  liber  tissue  of  the  mulberry 
(Broussonetia  papyrifera),  a  substance  yielding  the  longest  fibre  of 
any  material  used  in  the  manufacture  of  paper. 


The  President  said  the  meeting  had  sufficiently  indicated  its 
thanks  to  Mr.  Greenish  by  the  way  in  which  it  had  accepted  his 
paper  on  filtering  paper,  a  subject  which  had  a  good  deal  of  practi- 
cal interest  to  pharmacists  as  well  as  to  chemists ;  he  meant  to 
scientific  chemists.  Mr.  Greenish  had  stated  that  the  presence  of 
certain  fungoid  vegetation  which  was  found  frequently  in  solutions 
might  be  traced  to  the  paper  through  which  the  solutions  had  been 
filtered.  Mr.  Greenish  seemed  to  think  that  the  commoner  kinds  of 
paper  were  most  likely  to  produce  such  results.  He  must  say,  how- 
ever, that  he  did  not  think  Mr.  Greenish  had  adduced  sufficient 
evidence  to  satisfy  him  as  to  this,  and  his  own  experience  was 
rather  to  the  effect  that  papers  of  all  kinds,  of  the  best  description 
as  well  as  of  the  commonest  description,  were  liable  to  have  such 
substances  developed  in  them.  That  was  a  matter  which  had  been 
frequently  brought  under  his  notice  both  in  connection  with  print- 
ing establishments  and  paper  works.  Not  unfrequently  it  was 
found  that  when  paper,  and  even  paper  of  the  very  best  description, 
such  as  for  instance  was  used  for  the  illustrations  of  some  of  our 
expensive  books,  where  such  paper  had  been  kept  in  a  moist  state 
for  any  length  of  time  these  growths  become  largely  developed  in 
it.  In  old  books  there  might  be  constantly  observed  brown  spots 
upon  the  paper,  which  some  persons  had  ascribed  to  ink  spots,  but 
they  really  would  be  found  to  have  an  entirely  different  origin  ;  and 
those  substances  became  developed  and  extended  with  very  great 
rapidity,  often  so  that  a  single   spot  at  the  commencement  of  the 
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book  would  gradually  creep  through  from  page  to  page  until  it  en- 
tirely permeated  the  book.  He  would  be  disposed  to  ascribe  those 
results  which  Mr.  Greenish  had  observed,  not  so  much  to  the 
character  of  the  paper  as  to  the  condition  the  paper  may  have 
acquired  before  it  was  used.  As  far  as  his  experience  went,  good 
filtering  paper  was  as  liable  to  this  as  the  commoner  kinds.  The 
subject,  however,  was  really  a  very  interesting  one,  and  one  which 
young  pharmacists  who  were  using  the  microscope  would  find  to 
offer  an  opportunity  for  cultivating  their  microscopic  powers  of 
investigation.  It  would  be  found  that  papers  were  rich  in  sub- 
stances of  that  description. 

Mr.  Greenish  said  this  was  only  a  portion  of  a  larger  subject 
which  was  engaging  his  attention,  and  he  hoped  to  be  able  to  bring 
some  perhaps  curious  results  before  the  Conference.  He  thought 
the  President  in  his  remarks  had  not  borne  in  mind  the  distinction 
between  the  unsized  paper  and  the  sized  paper  ;  the  decomposition 
was  generally  attributed  to  the  "  size,"  but  the  unsized  filtering 
papers  were  free  from  that  unstable  element. 

TJie  President  :  I  have  not,  certainly. 

In  reply  to  a  question  respecting  the  specimen  of  Japanese  filter- 
ing paper  exhibited, 

Mr.  Greenish  said  that  it  was  prepared  from  the  liber  of  the 
mulberry  tree.  He  had  isolated  the  fibres  from  that  liber  tissue, 
and,  having  examined  them  under  the  microscope,  found  that  they 
were  identical  with  those  of  which  this  paper  was  composed.  It  was 
generally  supposed  that  these  Japanese  and  Chinese  papers  were 
made  from  straw.  Some  might  be  made  from  straw,  but  he  had 
several  specimens,  particularly  of  Japanese,  and  all  these  were  made 
from  the  mulberry. 

Mr.  Ekin  said  he  supposed  Mr.  Greenish  did  not  refer  to  the  com- 
mon mulberry  tree  grown  in  England. 

Mr.  Greenish  replied  that  he  alluded  to  the  paper  mulberry  tree 
(li ' roussonetia  paptfriferd),  specimens  of  the  liber  tissue  of  which  he 
had  in  his  possession. 


The  next  paper  read  was  a — 

NOTE     ON     THE     CONDITION    IN    WHICH    SALICYLIC 

ACID  IS  EXCRETED  BY  PATIENTS. 

By  F.  Baden  Benger,  F.C.S. 

The  question  whether  or  not  salicylic  acid  ever  exists  in  a  free, 

and  therefore  active,  condition  in  the  urine   of  patients  being  of 
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some  importance,  the  following  experiments  were  made,  and  the 
results  are  offered  as  a  small  contribution  towards  a  settlement  of 
the  point. 

The  urine  of  a  patient  who  had  taken  sixty  grains  of  salicylic  acid 
during  the  day  was  collected  in  the  evening  and  the  following  morn- 
ing. It  was  slightly  acid  to  test  paper,  and  gave  the  purple  re- 
action with  ferric  chloride  characteristic  of  salicylic  acid  and  its 
salts.  A  portion  shaken  with  bitter  almond  meal  in  the  proportion 
of  two  grains  to  the  fluid  ounce  immediately  developed  the  odour  of 
bitter  almond  oil.  In  a  similar  portion  treated  with  two  grains 
of  mustard  flour  to  the  fluid  ounce,  the  odour  of  mustard  oil 
was  at  once  perceptible  ;  mixed  with  forty  grains  of  sugar  and  half 
a  grain  of  German  yeast  to  the  fluid  ounce,  fermentation  rapidly 
took  place.  Five  fluid  ounces  were  evaporated  to  half  an  ounce, 
thoroughly  shaken  with  its  bulk  of  ether,  the  ethereal  solution 
evaporated  to  dryness,  and  the  residue  dissolved  in  one  fluid  ounce  of 
sweetened  water  ;  to  this  half  a  grain  of  yeast  was  added,  and  fer- 
mentation immediately  commenced.  A  portion  set  aside  in  a  warm 
place  decomposed  with  the  same  rapidity  as  another  specimen  of 
urine  containing  no  salicylic  acid  or  its  salts. 

Parallel  experiments  were  then  made  with  urine  in  which  salicylic 
acid  had  been  dissolved  in  the  proportions  of  quarter  of  a  grain,  half  a 
grain,  one  grain,  and  two  grains,  to  the  fluid  ounce.  Sweetened  with 
sugar,  and  half  a  grain  of  yeast  to  the  fluid  ounce  added,  the  quarter- 
grain  and  half-grain  solution  fermented  more  or  less  rapidly,  the  one- 
grain  solution  slightly  in  twenty-four  hours,  whilst  that  containing 
two  grains  to  the  ounce  remained  unaffected.  Mixed  with  bitter 
almond  meal,  two  grains  to  the  fluid  ounce,  the  half -grain  solution 
prevented  the  production  of  bitter  almond  oil,  but  with  mustard 
flour  in  the  same  proportion  a  slight  odour  of  mustard  oil  was  ap- 
parent, nor  did  the  one-grain  solution  entirely  prevent  its  produc- 
tion. Similar  experiments  were  then  made  with  aqueous  solutions 
of  salicylic  acid,  and  quarter  of  a  grain  of  acid  to  the  fluid  ounce  was 
found  to  be  sufficient  to  prevent  the  action  of  half  a  grain  of  yeast 
on  one  fluid  ounce  of  sweetened  solution.  Smaller  quantities  only 
slightly  retarded  the  action.  A  larger  proportion  of  salicylic  acid 
was  required  to  prevent  the  action  of  yeast  on  sugar  than  has  been 
recorded  by  some  experimenters,  and,  as  might  be  expected,  more 
acid  was  required  to  produce  the  same  effect  iu  sweetened  urine  than 
in  sweetened  water,  some  of  it  probably  combining  with  the  alkaline 
phosphates  present :  nevertheless  these  experiments,  as  far  as  they 
go,  seem  to  indicate  that,  at  all  events  in  the  case  under  observa- 
tion, the  acid  was  not  excreted  in  an  active  condition. 
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In  connection  with  this  subject,  some  experiments  were  made  with 
urine  in  which  salicylate  of  sodium  had  been  dissolved  in  the  pro- 
portions of  1,  2,  3,  4,  and  5  grains  to  the  fluid  ounce,  40  grains  of 
sugar  and  half  a  grain  of  yeast  were  added  to  an  ounce  of  each.  The 
one-grain  and  two-grain  solutions  fermented  rapidly,  the  three  and 
four-grain  solutions  less  rapidly,  and  the  five-grain  solution  remained 
unaffected  by  the  ferment. 

Solutions  of  salicylate  of  sodium  in  urine  appeared  to  exert  no  re- 
tarding action  on  the  production  of  oil  of  mustard,  or  oil  of  bitter 
almonds.  Aqueous  solutions  of  salicylate  of  sodium  acted  in  a 
similar  manner. 

It  has  been  stated  that  the  salts  of  salicylic  acid  do  not  possess 
antiseptic  properties,  but  it  is  evident  that  salicylate  of  sodium  is 
capable  of  preventing  fermentation  if  present  in  the  proportion 
named. 


The  next  paper  read  was  on — 

THE  STRENGTH  OF  TINCTURE  OF  NUX  VOMICA. 
By  L.  Siebold,  F.C.S. 

Having  frequently  noticed  a  striking  difference  in  the  opalescence 
produced  by  the  addition  of  wTater  to  tincture  of  nux  vomica  obtained 
from  different  establishments,  and  also  a  difference  in  the  degree  of 
bitterness  quite  in  harmony  with  the  difference  in  the  opalescence,  I 
desired  to  ascertain  the  extent  to  which  this  preparation  might  vary 
in  strength,  as  well  as  the  cause  of  such  variation.  For  this  purpose 
I  examined  ten  specimens  of  this  tincture  from  pharmacists  of  very 
good  reputation.  All  were  perfectly  clear,  and  proved  to  have  been 
made  with  pure  rectified  spirit.  The  solid  extract  was  estimated  in 
each  by  evaporating  10  c.c.  in  a  platinum  dish  and  heating  the  resi- 
due in  a  water  bath  until  it  ceased  to  lose  weight.  The  following 
table  is  arranged  according  to  the  strength  of  the  tinctures,  begin- 
ning with  the  weakest,  and  gives  the  weights  of  the  dry .  residues 
calculated  for  10C0  c.c.  of  tincture  :  — 


2-7  grams. 

2-9  ,, 

4-0  „ 

4-3  „ 

6-5  „ 

8-9  „ 

9-0  „ 

9-6  „ 

9-6  „ 

101  „ 


No. 

1 

No. 

2 

No. 

3 

No. 

4 

No. 

5 

No. 

6 

No. 

7 

No. 

8 

No. 

9 

No. 

10 
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From  this  it  will  be  seen  that  the  strongest  tincture  yielded  nearly 
four  times  as  much  extract  as  the  weakest.  As  far  as  I  could 
ascertain  the  tinctures  were  all  made  in  strict  accordance  with  the 
B.  P.  process.  They  varied  somewhat  in  colour,  but  much  more  in 
the  opalescence  produced  on  the  addition  of  seven  fluid  drams  of 
water  to  one  fluid  dram  of  tincture.  On  the  whole  the  relative 
strength  of  the  ten  specimens  was  pretty  well  indicated  by  the  degree 
of  opalescence  thus  produced. 

In  the  next  place  I  endeavoured  to  ascertain  how  far  the  bitter 
taste  of  tincture  of  mix  vomica  might  be  relied  upon  as  an  indicator 
of  its  strength ;  and  here  I  obtained  results  which  very  fairly  corres- 
pond with  those  obtained  by  evaporation.  By  adding  measured 
quantities  of  tincture  to  10,000  parts  of  water,  until  the  mixture  had 
a  distinctly  bitter  taste,  it  was  found  that  the  following  quantities 
were  required: — 

14  parts  of  Nos.  1  and  2 

10  „         „       3     „     4 

7         „         „       o 
4         „         „       0,  7,  8,  9  and  10, 

These  experiments  were  repeated  independently  by  two  friends  of 
mine,  with  the  same  results. 

In  order  to  see  what  is  the  proper  strength  of  tincture  of  nux 
vomica,  I  prepared  four  specimens  from  four  different  samples  of  the 
finely-powdered  seeds  according  to  the  B.  P.  directions,  and  estimated 
the  amount  of  solid  extract  in  each  as  before.  Of  this  they  yielded 
0'5,  99,  10'0,  and  12-0  grams  per  1000  c.c,  respectively.  As  the 
maceration  and  percolation  were  conducted  alike  in  each  case,  the 
difference  in  the  result  could  only  be  due  to  a  difference  in  the 
quality  and  condition  of  the  seeds  used.  It  will  be  observed,  how- 
ever, that  three  out  of  the  four  tinctures  agreed  very  well,  and  that 
none  yielded  less  than  9  per  mille  of  extract.  The  fourth,  which 
yielded  12  per  mille  was  made  from  an  exceedingly  fine  powder. 
Two  tinctures  made  from  the  same  powder  by  repeated  and  loug  con- 
tinued boiling  with  the  alcohol  yielded  146  and  13  0  parts  of  extract. 
By  this  process  the  powder  was  so  completely  exhausted  that  a  fresh 
quantity  of  alcohol  boiled  with  it  came  off  free  from  bitter  taste.  I 
do  not  advocate  the  use  of  boiling  alcohol  for  preparing  this  tincture, 
but  merely  record  the  last  two  experiments  in  order  to  show  how 
much  matter  soluble  in  alcohol  nux  vomica  contains. 

Another  series  of  experiments  was  made  to  ascertain  whether  the 
coarser  or  finer  condition  of  the  powder  used  is  to  be  considered  the 
main  cause  of  the  variation  in  strength   of    the  tinctures  ;  and  also 


BRITISH    PHARMACEUTICAL    CONFERENCE.  605 

whether  or  not  the  time  allowed  for  maceration  has  any  appreciable 
effect  upon  the  result.  The  B.  P.  directs  the  finely-powdered  seeds 
to  be  macerated  in  the  spirit  for  forty-eight  hours  previous  to 
percolation,  and  it  appeared  to  me  not  improbable  that  this  time  is 
often  exceeded  by  pharmacists  under  the  not  unnatural  impression 
that  prolonged  maceration  is  an  advantage  rather  than  otherwise. 
For  the  experiments  now  to  be  quoted  the  nux  vomica  was  used  in 
four  different  states,  viz.,  as  a  coarse,  as  a  moderately  fine,  as  a  fine, 
and  as  a  very  fine  powder.  Two  tinctures  were  made  of  each  sample, 
one  in  strict  accordance  with  the  B.  P.  directions,  the  other  by 
macerating  for  six  instead  of  two  days.  The  determination  of  solid 
extract  gave  the  following  results: — ■ 

Tincture  maee- 
B.  P.  Tincture.  rated  for  six  days. 

4-2  4-8 

8-9 9-1 

11-1 11-8 

11-7 12-0 

It  is  evident,  therefore,  that  prolonged  maceration  does  not  materially 
improve  the  quality  of  the  tincture,  and  that,  leaving  out  of  con- 
sideration such  slight  differences  in  the  yield  of  extract  as  may  be 
due  to  variations  in  the  quality  of  the  seed,  the  real  cause  of  the 
great  discrepancies  alluded  to  is  to  be  found  in  the  different  degrees 
of  fineness  of  the  powder  employed.  Nux  vomica  is  a  tough  sub- 
stance to  deal  with,  and  it  is  no  doubt  used  in  many  instances  with- 
out being  reduced  to  a  sufficiently  fine  powder. 

Absolute  uniformity  of  strength  in  tincture  of  nux  vomica  would, 
of  course,  be  obtained  by  preparing  it  from  a  definite  quantity  of  the 
alcoholic  extract.  But  until  such  a  process  is  sanctioned  in  a  revised 
edition  of  the  Pharmacopoeia,  pharmacists  must  take  care  to  prepare 
the  tincture  from  the  very  finely-powdered  seeds  only.  By  so  doing 
they  can  make  sure  that  the  tinctures  obtained  will  contain  from 
nine  to  twelve  parts  of  extract  per  1000  c.c,  a  result  which  I  believe 
may  be  considered  satisfactory.  Those  who  do  not  prepare  their 
own  tinctures  should  not  neglect  to  test  the  strength  of  the  tincture 
of  nux  vomica  they  purchase  :  10  c.c.  of  the  tincture  should  yield  no 
less  than  009  gram  of  dry  extract,  one  fluid  dram  of  the  tincture 
should  impart  a  distinctly  recognizable  bitter  taste  to  two  gallons  of 
water ;  and  the  addition  of  ten  to  twenty  volumes  of  water  to  one 
volume  of  the  tincture  ought  to  produce  a  marked  opalescence. 

Tincture  of  nux  vomica  is,  I  believe,  a  weaker  preparation  than  it 
is  generally  supposed  to  be.  The  B.  P.  dose  (10  to  20  minims)  is 
very  small  as  compared  to  that  of  the  extract.     I  have  repeatedly 
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taken  a  60  minim  dose  of  a  full  strength  tincture  without  perceiving 
any  effect.  Of  one  of  the  weak  tinctures  referred  to  in  this  report,  I 
took  a  dose  of  90  minims  without  noticing  the  faintest  symptom,  and 
might,  no  doubt,  have  taken  200  minims  of  it  with  perfect  safety. 
If  the  ordinary  medicinal  doses  of  a  carefully  prepared  tincture 
of  nux  vomica  must  be  considered  rather  small,  what  effect  is  to  be 
expected  of  those  specimens  which  fall  so  lamentably  short  of  the 
proper  strength  ? 

The  President  said,  in  reference  to  this  subject  he  would  suggest 
— what  Mr.  Siebold  had  not  referred  to — that  the  discrepancy  in 
the  strength  of  the  tinctures  might  be  due  to  the  fact  that  the 
tincture  was  made  from  commercial  powder  of  nux  vomica  which 
had  not  been  properly  prepared.  He  had  found  in  the  examination 
of  many  specimens  of  commercial  powder  of  nux  vomica  what  ap- 
peared to  him  to  be  very  strong  evidence  of  a  considerable  amount 
of  adulteration  in  it.  In  fact,  he  had  been  led  to  make  such  an 
inquiry  in  the  first  instance  from  an  application  having  been  made 
to  him  by  a  practical  grinder,  as  to  what  method  he  would  suggest 
for  facilitating  the  pulverization  of  nux  vomica,  as  he  had  found  up 
to  that  time  that  it  was  absolutely  necessary  to  make  some  addition 
in  order  to  promote  and  facilitate  pulverization.  It  was  well  known 
now,  however,  to  practical  grinders  generally,  that  by  pursuing  a 
course  somewhat  analogous  to  the  course  that  was  indicated  in  the 
Pharmacopoeia,  softening  the  nux  vomica  by  the  action  of  steam, 
and  then  rapidly  drying  it,  that  it  could  afterwards  be  pulverized 
with  tolerable  facility.  Practical  grinders  got  into  the  way  of 
adding  other  substances,  probably  partly  from  example,  and  partly 
also  possibly  from  the  idea  that  nux  vomica  was  used  as  a  poison  for 
poisoning  vermin,  and  that  great  uniformity  in  its  strength  and 
composition  was  not  of  very  great  account. 

Mr.  Proctor  would  have  liked  to  know  the  sources  of  the  powders, 
because  a  chemist  might  err  from  excessive  caution.  The  fact  of 
powdering  the  nux  vomica  himself  would  prevent  the  production  of 
so  fine  powder  as  would  be  produced  by  a  practical  grinder,  and 
thus  might  make  his  tincture  worse  instead  of  better  by  his  care. 

Mr.  Benger  believed  the  tinctures  were  prepared  from  powders 
ground  as  Mr.  Proctor  suggested  by  pharmacists  who  had  found 
the  difficulty  Professor  Redwood  had  alluded  to,  in  obtaining  a 
sufficient  degree  of  comminution. 
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The  next  paper  read  was  a — 

NOTE    ON"   THE   PREPARATION   OF    SULPHUR 
PR^CIPITATUM. 

By  Louis  Siebold,  F.C.S. 

Most  chemical  handbooks  represent  the  decomposition  occurring 
in  the  preparation  of  precipitated  sulphur  by  the  following  equa- 
tion : — 

2  Ca  S5  +  Ca  So  03  +  6  H  CU  3  Ca  Cl2  +  3  H2  0  +  6  S2. 

According  to  this  explanation  the  whole  of  the  sulphur  originally 
dissolved  is  regained,  as  the  sulphuretted  hydrogen  liberated  from 
the  pentasulphide  reacts  upon  sulphur  dioxide  disengaged  from  the 
hyposulphite  forming  sulphur  and   water.     This   view,  however,  is 
hardly  in  accordance  with  facts,  for  the  two  decompositions  do  not 
occur  simultaneously,  but  take  place  one  after  the  other,  the  penta- 
sulphite  being  decomposed  first.    If  the  equation  given  were  correct 
there  would  be  no  disengagement  of  sulphuretted  hydrogen.       In 
reality,  however,  a  very  large  quantity  of  this  gas  is  given  off,  which 
necessitates  the  operation  to  be  conducted  in  an  open  place,  or  under 
a  chimney,  as   directed  in  the  British   Pharmacopoeia.      After  the 
pentasulphide  has  been  decomposed,  the  hydrochloric  acid  begins 
to  act  upon  the  hyposulphite,  precipitating  one-half  of  its  sulphur 
and  giving  off  sulphur  dioxide,  which  is  to  some  extent  decomposed 
by  the  sulphuretted  hydrogen  held  in  solution.     I  believe  it  is  not 
generally  known  to  pharmacists  that  the  sulphur  precipitated  during 
this  second  stage  of  the  decomposition  differs  in  its  physical  charac- 
ters from  that  obtained  during  the  decomposition  of  the   pentasul- 
phide ;  it  is  coarser,  heavier,  and   darker  in   colour,  and  does  not 
exhibit  the   same    perfect    globular    form  untfer    the  microscope. 
Neither  is  it  acted  upon  with  equal  energy  by  chemical  agents.     If 
the  precipitation  be  conducted  with  a  quantity  of  hydrochloric  acid 
barely  sufficient  for  the  decomposition  of  the  pentasulphide  only, 
so    that  the    mixture    still  retains  a  slight  alkaline  reaction,    the 
resulting  preparation   will  be  found  to   be  much  superior  to  that 
obtained  by  the  B.  P.  process,  in  which  sufficient  or  almost  sufficient 
hydrochloric  acid  is  used  for  the  complete  decomposition  of  both 
the  pentasulphide  and   hyposulphite.      Prepared   in  this   way  the 
product  amounts  to  about  55  per  cent,  of  the  sulphur  used.      It  is 
a  pale  yellowish  white,  thoroughly  uniform,  fine  powder,  consisting 
entirely  of  perfectly  round,  smooth  globules  ;  it  is  sure  to  be  free 
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from  arsenic,  and  can  never  contain  any  persulphide  of  hydrogen. 
Solution  of  chlorine  dissolves  it  immediately,  forming  sulphuric  acid 
and  hydrochloric  acid.  From  its  general,  physical,  and  chemical 
properties  T  am  inclined  to  infer  that  it  will  be  more  readily 
assimilated  than  the  heavier,  coarser,  and  less  uniform  preparation 
of  the  British  Pharmacopoeia.  The  advantages  of  this  partial  pre- 
cipitation appear  to  me  to  outweigh  the  not  inconsiderable  loss  of 
sulphur.  Pure  hydrochloric  acid  ought  to  be  used  if  a  pure  pre- 
cipitation, free  from  a  greyish  tint,  is  desired,  as  the  iron  contained 
in  the  impure  acid  always  passes  into  the  precipitate,  and  cannot  be 
afterwards  removed.  The  surface  attraction  between  the  precipitated 
sulphur  and  the  sulphide  of  iron  is  so  great  that  it  is  impossible  to 
remove  the  latter  even  by  long  continued  washing  with  dilute  hydro- 
chloric acid. 

The  preparation  of  precipitated  sulphur  by  partial  precipitation  is 
a  process  which  I  believe  deserves  to  be  strongly  recommended. 


The  President  said  the  suggestion  thrown  out  by  Mr.  Siebold  was 
one  well  worthy  of  consideration.  It  presented  a  method  by  which 
precipitated  sulphur  could  be  obtained  free  from  the  impurities 
which  commonly  occur  in  it,  even  when  prepared  according  to  the 
Pharmacopoeia.  He  thought  it  would  be  difficult  to  induce 
manufacturers  to  incur  so  great  a  loss  as  would  be  entailed  by  the 
adoption  of  the  suggested  process,  but  it  would  be  useful  to  draw 
attention  to  the  fact  that  precipitated  sulphur  was  somewhat  differ- 
ent from  what  it  was  often  assumed  to  be,  namely,  pure  sulphur. 
He  did  not  think  it  was  desirable  on  the  present  occasion,  when 
discussing  this  subject,  to  mix  up  any  other  question  with  it.  The 
subject  before  them  was  precipitated  sulphur,  which  as  made  by  the 
Pharmacopoeia  possessed  certain  impurities  and  imperfections  which 
Mr.  Siebold  suggested  a  method  of  getting  rid  of. 

Professor  Attfield  had  hoped  that  Mr.  Siebold  would  have  tried 
to  ascertain  what  was  the  real  character  of  the  decomposition  which 
occurred  in  the  preparation  of  precipitated  sulphur.  It  had  been 
stated  last  year  by  the  president  of  the  Chemical  section  of  the 
British  Association,  that  if  any  gentleman  desired  to  find  a  subject 
for  research,  he  could  not  do  better  than  question  the  first  chemical 
equation  he  might  meet  with  in  any  manual  of  chemistry.  It  would 
frequently  be  found  that  the  equation  given  by  the  bookmaker  on 
the  authority  of  some  investigator  was  prefaced,  if  we  turned  to 
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the  original  paper,  by  some  such  remark  as  that,  "  the  following 
may  perhaps  represent  the  decomposition  which  occurs  "  ;  or,  "neg- 
lecting secondary  reactions,  the  following  equation  represents  the 
changes  which  take  place."  These  equations  were  not  to  be  con- 
sidered as  absolutely  correct,  and  their  investigation  would  often 
lead  to  useful  results. 

Mr.  Kingzett  was  glad  to  be  able  to  support  what  Professor 
Attfield  had  said  regarding  chemical  equations.  He  had  attempted 
to  realize  the  equation  often  given  in  books,  but  which  expressed 
only  partially  the  truth— viz.,  2  (H3  S)  +  S  02  =  2  H3  0  +  S3.  Not 
only  was  water  and  sulphur  produced  in  this  way,  but  also  penta- 
thionic  acid,  H2  S5  06,  so  that,  in  fact,  when  some  years  ago  attempts 
were  made  to  utilize  sulphurous  acid  and  hydrosulphuric  acid  gases 
derived  from  certain  industrial  processes  in  this  way,  one-fifth  of 
the  sulphur  was  lost  as  pentathionic  acid.  Further,  the  action  of 
hydrochloric  acid  upon  sodic  hyposulphite  as  generally  given  in 
books  was  but  partially  true.  A  great  excess  of  hydrochloric  acid, 
on  the  one  hand,  was  required  to  decompose  it  fully  ;  or,  on  the  other 
hand,  an  excess  of  hyposulphite  was  required  to  make  use  of  all  the 
hydrochloric  acid.  That  is  to  say,  there  obtain  certain  physical  and 
other  conditions  in  every  chemical  reaction  which  render  equations 
true  only  within  limits ;  in  other  words,  a  chemical  equation  is  not 
a  mathematical  equation. 


The  next  paper  read  was  a — 

NOTE  ON  FLOWER  OF  TEA,  OR  PEKOE  FLOWER. 
By  T.  B.  Groves,  F.C.S. 

Some  time  in  March  this  year  was  received  at  the  Weymouth 
Custom  House,  for  export  to  Jersey,  a  package  containing  100  lbs.  of 
a  substance  bearing  the  above  appellation,  and  purporting  to  be  a 
variety  of  tea. 

Its  unusual  appearance  at  once  aroused  the  suspicions  of  the 
"authorities,"  who  ordered  it  to  be  detained  for  inquiry.  A  por- 
tion having  been  sent  to  the  London  Custom  House  for  report,  an 
answer  was  returned  that  the  substance  was  really  tea,  and  must 
therefore  be  allowed  to  pass  ;  that  it  was  not  the  leaf  of  the  tea 
plant,  but  the  pollen  of  its  flower ;  that  it  was  of  rare  occurrence  in 
the  market,  and  was  obtained  indirectly  by  sweeping  and  screening 
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the  dusty  matters  that  collect  on  the  extensive  floors  where  in  China 
teas  in  large  quantities  are  "bulked."  A  sample  was  kindly  sent 
to  me  as  a  curiosity,  and  having  learned  its  history  as  far  as  it  could 
be  ascertained,  I  determined  on  making  a  few  inquiries  respecting 
its  origin,  nature,  and  properties. 

All  I  could  learn  of  its  commercial  source  was  confined  to  the 
fact  that  it  was  purchased  in  London  of  a  well-known  firm  of  bro- 
kers in  Crutched  Friars  ;  but  of  course  any  one  on  the  spot  could  have 
followed  it  up  with  more  success. 

That  it  was  not  the  pollen  of  the  tea  flower,  or  of  any  other 
flower,  was  evident  to  the  naked  eye.  It  might  possibly  be  a  col- 
lection of  "  filaments  ;"  but  it  proved,  on  submitting  it  to  the 
microscope,  to  be  composed  of  simple  unicellular  vegetable  hairs, 
mixed  with  small  fragments  of  tea  leaves,  together  with  sand,  and 
probably  other  extraneous  substances. 

Mr.  Holmes,  of  the  Pharmaceutical  Society's  museum,  kindly 
made  inquiries  for  me  at  Kew  and  elsewhere,  and  by  actual  com- 
parisons established  the  fact  that  the  pekoe  flower  was  really  the 
hair  of  the  leaf-buds  of  the  tea  plant,  though  these,  in  their  natural 
state,  are  white,  or  nearly  so.  The  few  white  hairs  to  be  found  on 
the  outside  of  the  sepals  and  at  the  base  of  the  petiole  might  possibly 
have  contributed  to  the  collection. 

The  filaments  of  the  tea  flower  are,  besides  being  of  altogether 
different  structure,  much  broader  than  the  hair  from  the  buds ;  the 
two,  therefore,  are  quite  unmistakable. 

Hassall,  in  describing  the  structure  of  the  tea  leaf,  states  that 
"the  hairs  are  confined  to  the  under  surface  of  the  leaf;  in  the  very 
young  leaf  they  are  very  numerous,  but  in  those  of  middle  age  they 
are  much  less  abundant — and,  indeed,  in  some  cases  nearly  alto- 
gether wanting ;  they  are  short,  and  when  not  broken  pointed  and 
undivided."  He  also  gives  a  figure  of  the  under  surface  of  a  leaf 
with  a  hair  in  situ. 

It  now  remained  to  ascertain  its  chemical  composition.  This  I 
proposed  to  do  in  conjunction  with  Mr.  Wigner,  whose  well-known 
acquaintance  with  the  subject  would  give  additional  value  to  his 
results,  and  enable  the  pekoe  flower  to  be  tabulated  with  the  very 
numerous  other  varieties  of  tea  examined  by  that  gentleman.  It 
was  finally,  however,  arranged  that  the  analysis  should  be  carried 
through  by  one  person,  and  I  having  then  but  little  time  at  my 
command  was  glad  to  hand  the  subject  over  to  Mr.  Wigner. 
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The  following  is  his  report  :  — 


Ash  soluble  in  water 
„      Acid 
Silicious  Matter 


Analysis  of  Tea    The  average 
marked  Pekoe      Analysis  of 


Flower. 
1"15  per  cent. 
4-54         „ 
13-04 


Pekoe. 

3-30 

2-60 

•30 


Total  Ash     18-73 


Moisture 

Extract  (soluble  in  water) 

Asli  (of  ditto) 

Theine 

Tannin  (by  Ph.  process) 


7-00 

14-65 

2-40 

1-10 

12-00 


The  composition  of  the  ash  was  as  follows  : — 


Oxide  of  Iron 

Lime 

Magnesia 

Potash  and  traces  Soda 

Oxide  of  Manganese 

Sulphuric  Acid 

Carbonic  Acid 

Chlorine 

Phosphoric  Acid 

Silica 

Loss  in  analysis 


6-01  per  cent. 
4-83 
2-05 
4-97 

1-02        „ 

1-29         „ 

7-39 

•61 

5-33 

66-18 

•32 


6-20 
7-30 

34-00 
5-00 
3-50 

28-00 


5-00 
11-00 

32-50 

4-80 
12-00 

1600 


100-00 


"  I  have  made  several  unsuccessful  attempts  to  sift  the  sample. 
A  large  portion  of  the  hair  has  passed  through  with  the  dust.  The 
gross  ash  yielded  by  the  sifted  part  corresponding  tolerably  with 
that  of  the  original  sample.  The  microscope  shows  much  leaf  in 
fragments,  and  some  of  these  fragments  certainly  appear  to  belong 
to  some  plant  which  is  not  tea." 

It  will  be  observed  that  whilst  its  extractive  is  less  than  half  that 
of  average  pekoes,  its  ash  is  three  times  as  great  and  mainly  sili- 
cious. The  difficulty  of  separating  the  sand  might,  if  it  were  worth 
while,  be  got  over,  I  fancy,  by  winnowing.  It  is  interesting  to  find 
theine  present  in  the  hair.  Doubtless  some  of  the  1'50  found  is  due 
to  the  fragments  of  the  tea-leaf  present  in  the  sample,  but  as  those 
fragments  certainly  did  not  constitute  more  than  two  or  three  per 
cent,  of  the  bulk,  the  yield  must  have  been  mainly  due  to  the  hairs 
themselves. 


Mr.  Greenish  stated  that  a  sample  of  this  substance  had  been 
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sent  to  him,  without  a  name  or  a  history,  with  a  request  that  he 
wquld  determine,  with  the  aid  of  the  microscope,  whether  it  was  of 
vegetable  or  animal  origin.  On  examination  he  found  it  to  be 
mainly  composed  of  vegetable  hair,  with  small  particles  of  paren- 
chyma and  spiral  tissue  more  or  less  attached  to  it,  also  of  minute 
fragments  of  the  epidermis  of  a  leaf.  From  the  character  of  the 
hair,  and  also  that  of  the  stomata,  he  came  to  the  conclusion  that 
the  substance  in  question  formed  part  of  the  debris  of  tea  leaves. 
On  being  informed  that  it  had  been  offered  for  sale  as  the  "pollen 
of  the  pekoe  flower,"  he  continued  his  investigations,  and  would 
just  state  the  successive  steps  by  which  he  had  arrived  at  his  con- 
clusions respecting  it.  In  the  first  place,  he  would  explain  what  was 
pekoe  flower.  Pekoe  tea  consisted  of  the  young  leaves  of  the 
ordinary  tea  plant,  the  first  pickings,  gathered  in  early  spring  ;  and 
the  pekoe  flower,  or  "pekoe  tips,"  as  known  in  the  trade,  were  the 
youngest,  unexpanded  leaf -buds  growing  on  the  tips  of  the  branches, 
with  perhaps  one  or  two  leaves  attached  to  each.  These  buds  con- 
sisted of  two  or  three  leaves  rolled  together,  each  of  which  was 
covered  on  the  under  surface  with  hair,  and  the  leaves  being  rolled 
outwards  on  the  mid  rib.  Their  under  and  hairy  surface  was 
exposed.  The  buds  resembled  hairy  pods,  with  a  couple  of  leaves 
attached  to  each,  and  when  spread  on  the  surface  of  a  chest  of 
pekoe  tea,  they  gave  it  a  flowery  appearance.  He  had  with  him,  as 
examples,  some  of  the  tips  or  leaf-buds,  covered  with  grey  hairs  ; 
these  had  been  obtained  direct  from  China.  Also  one,  which,  hav- 
ing been  placed  in  water,  had  expanded,  showing  the  smaller  leaves 
enclosed  forming  the  bud.  He  had  detached  some  hair  from  one  of 
these  buds,  and  found  that  it  agreed  with  the  hair  in  question ;  the 
epidermal  and  cellular  tissue  corresponded  also.  There  still  existed  a 
difference  with  regard  to  the  colour  of  the  hair ;  in  the  sample  under 
examination  it  was  brown,  while  that  on  the  pekoe  was  grey.  On 
searching,  however,  a  sample  of  Assam  pekoe,  he  had  found  the 
buds  covered  with  brown  hair.  A  specimen  of  this  also  he  sub- 
mitted for  inspection.  Not  yet  satisfied  with  regard  to  the  source 
of  this  colouring  matter  on  the  hair,  he  examined  it  more  minutely, 
and  found  that  the  colour  was  mainly  due  to  particles  of  cellular 
tissue  adherent  to  the  hair,  the  chlorophyll  of  which  had  become 
more  or  less  brown,  probably  from  oxidation,  and  partly  decom- 
posed. A  small  quantity  of  the  hair  warmed  in  a  dilute  solution  of 
liquor  potassse  gave  off  a  strong  odour  of  tea,  and  those  particles  to 
which  the  hair  chiefly  owed  its  colour  were  removed.  These  facts 
he  thought  suggested  the  probable  origin  of  the  substance.       In 


BRITISH    PHARMACEUTICAL    CONFERENCE.  613 

buildings  where  tea  was  manipulated  the  light  hairs  would  be  car- 
ried with  the  dust  and  lodged  in  different  parts  of  the  building, 
where  it  would  be  exposed  to  changes  of  weather.  In  course  of 
time  an  accumulation  took  place,  which,  being  swept  together  and 
collected,  would  eventually  find  its  way  into  commerce.  The  fact 
that  small  particles  of  calcareous  matter  and  silica  were  found  mixed 
with  it  would  favour  this  supposition  ;  and  he  might  add  that  the 
sample  did  not  contain  a  particle  of  pollen.  He  had  been  to  Kew 
Gardens,  and  had  seen  the  downy  hair  on  the  young  leaves  of  the 
tea  plant  growing  there;  he  had  also  examined  in  the  herbarium  the 
dried  tea  plants  from  different  countries,  and  had  come  to  the  con- 
clusion that  the  colour  of  the  hair  was  a  feature  not  special  to  any 
particular  tea.  He  would  add  in  conclusion,  that  the  hairs  of  the 
tea  leaf  offered  a  means  of  identification  when,  from  the  broken 
character  of  the  leaf  itself,  the  peculiarly  serrated  margin  and  emar- 
ginate  apex  could  not  be  discovered.  The  hairs  were  conical, 
pointed,  one-celled,  slightly  bent  near  the  base,  the  cell  walls  very 
thick,  and  the  central  duct  generally  containing  granular  matter. 
The  stomata  also,  with  the  cells  immediately  surrounding  them,  had 
certain  characters,  which,  taken  together  with  the  hair,  served  to 
distinguish  the  leaf  of  the  tea  from  that  of  any  known  plant. 

This  concluded  the  reading  of  the  papers. 


The  Bell  and  Hills  Gift  of  Books. 

Professor  Attfield,  on  behalf  of  the  Conference,  presented  Mr. 
Fairlie,  as  representing  the  local  association,  with  a  number  of  books, 
purchased,  as  usual,  with  the  dividends  from  the  Bell  and  Hills  Fund, 
as  a  donation  to  the  Library  of  the  Association,  and  together  with 
these,  although  having  no  connection  with  the  gift,  he  presened 
two  engravings  which  had  been  placed  at  his  disposal  by  Mr.  Hills 
one  of  Dr.  Pereira,  and  the  other  of  Jacob  Bell. 

Mr.  Fairlie,  on  behalf  of  the  local  association,  accepted  the 
present  which  had  been  made  to  them.  The  only  thing  he  was 
sorry  for  was  that  the  books  were  just  a  little  too  handsome  to  be 
put  beside  those  they  already  had.  The  books  were  a  valuable 
addition  to  their  library,  and  they  would  undoubtedly  be  used  to 
the  best  advantage  by  the  members  of  the  Association.  The  en- 
gravings would  have  great  interest  for  them. 
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Place  of  Meeting  in  1877. 

Professor  Attfield  said  it  had  been  the  custom  of  the  Confer- 
ence, with  one  exception,  to  meet  in  the  town  in  which  the  British 
Association  met,  and  on  the  two  days  preceding  the  meeting  of 
that  Association.  The  British  Association,  as  was  well  known,  was 
to  meet  at  Plymouth  next  year,  and  he  had  received  a  letter  from 
the  Secretary  of  the  Plymouth,  Devonport,  and  Stonehonse  Associa- 
tion, which  he  would  read  to  the  meeting. 

"  Plymouth,  Devonport,  and  Stonehouse  Chemists  and  Druggists' 
Association. 

"  77,  Old  Town  Street,  Plymouth, 
"August  18,  1876. 
"  Professor  Attfield,  Hon.  Sec,  British  Pharmaceutical  Conference. 

"  Dear  Sir, — As  Honorary  Secretary  of  the  above  Association,  I  am  instructed 
to  send  a  warm  and  hearty  invitation  to  the  British  Pharmaceutical  Conference 
to  hold  its  1877  meeting  at  Plymouth  ;  and  on  behalf  of  the  chemists  of  the 
three  towns  and  neighbourhood  to  assure  you  that  nothing  shall  be  wanting  on 
their  part  to  cause  the  memory  of  such  a  visit  to  be  one  of  the  most  pleasant 
recollections  of  the  members  of  your  Conference. 

"  Eemaining  sincerely  yours, 

"Robert  J.  Clark." 

He  (Professor  Attfield)  had  very  much  pleasure  in  moving  that  the 
invitation  be  accepted,  and  that  the  meeting  of  the  Conference  for 
1877  be  held  at  Plymouth  on  the  two  days  immediately  preceding 
the  meeting  of  the  British  Association.  He  was  convinced  from 
what  he  knew  of  the  pharmacists  of  that  district  that  the  Confer- 
ence would  receive  a  warm  and  hearty  welcome  in  Plymouth.  One 
of  the  most  prominent  of  these  pharmacists  was  proposed  as  Vice- 
President  of  the  Conference.  He  was  a  visitor  at  their  first  annual 
meeting  at  Bath,  where  he  was  one  of  the  thirty-one  members 
present  that  year.  He  alluded  to  Mr.  Balkwill,  and  he  was  con- 
vinced from  that  gentleman's  interest  in  and  knowledge  of  phar- 
macy that  they  would  have  a  successful  meeting  at  Plymouth. 

Mr.  Jones  had  very  great  pleasure  in  seconding  the  motion. 

The  President  put  the  proposal  to  the  meeting,  and  it  was 
unanimously  agreed  to. 

Election  of  Officers. 

A  ballot  was  then  taken   for  the  ensuing  year,   when   the  h 
proposed  by  the  Executive  Committee  was  unanimously  elected, 
follows  : — 
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President. 
Professor  Redwood,  London. 

Vice-Presidents. 

A.  P.  Balkwill,  Plymouth. 
T.  H.  Hills,  F.C.S.,  London. 
R.  Reynolds,  F.C.S.,  Leeds. 
J.  Williams,  F.C.S.,  London. 

Treasurer. 
G.  F.  Schacht,  F.C.S.,  Clifton. 

General  Secretaries. 

Professor  Attfield,  F.C.S.,  London. 
F.  Bad^en  Bengee,  F.C.S.,  Manchester. 

Local  Secretary. 
Robert  J.  Clark,  Plymouth. 

Other  Members  of  Executive  Committee. 

M.  Carteighe,  F.C.S.,  London. 
F.  Codd,  Devonport. 

C.  Ekin,  F.C.S.,  Bath. 

D.  Frazer,  Glasgow. 

A.  Kinxinmont,  Glasgow. 

B.  S.  Proctor,  Newcastle-on-Tyne. 

E.  Smith,  F.C.S.,  Torquay. 

W.  A.  Tilden,  D.Sc,  F.C.S.,  Clifton. 

C.  Umney,  F.C.S.,  London. 

Auditors. 

T.  Davison,  Glasgow. 
J.  B.  Tueney,  Plymouth. 

Mr.  Schacht  moved  a  vote  of  thanks  to  the  local  Executive  Com- 
mittee for  the  manner  in  which  they  had  arranged  for  the  Confer- 
ence. It  was  his  conviction  that  the  Conference  had  never  had 
occasion  to  feel  more  gratitude  to  any  such  body  of  men  than  it  did 
on  the  present  occasion.     Their  thanks  were  especially  due  to  Mr. 
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Frazer,  Mr.  Greig,  Mr.  Kinninmont,  Mr.  Fairlie,  and  others,  for  their 
untiring  and  most  successful  efforts  in  organizing  the  present 
meeting.     He  would  therefore  move — 

"  That  the  most  cordial  thanks  of  the  non-resident  members  be 
given  to  the  Glasgow  and  West  of  Scotland  members  of 
the  Conference  generally,  and  to  Mr.  Frazer,  Mr.  Greig, 
Mr.  Kinninmont,  Mr.  Fairlie,  and  other  members  of  the  local 
committee  especially,  for  their  untiring  and  most  successful 
efforts  in  organizing  the  present  meeting,  and  for  the  kind 
and  thoughtful  way  in  which  every  arrangement  has  been 
made. " 
Mr.  Williams  seconded  the  resolution,  which  was  supported  by 
the  General  Secretaries,  and  agreed  to  with  acclamation. 

Mr.  Frazer,  as  Chairman  of  the  Local  Committee,  acknowledged 
the  compliment. 

Mr.  Gilmour  moved  the  following  resolution  : — 
"  That  the  thanks  of  this  meeting  be  given  to  the  President  for 
the  ability  and  courtesy  with  which  he  has  discharged  the 
duties    of   that    office,   and    conducted    the   business    of   the 
meeting." 
He  was  sure  he  did  not  require  to  add  one  word  to  that  resolution 
in  support  of  it.     From  the  very  first, — in  the  able  address  they 
received  from  their  worthy  President,  an  address  he  was  sure  they 
would   all   remember   with   pleasure — down  through   the    various 
papers  which  had  been  read,  to  the  close  of  the  meeting,  the  dis- 
charge of   the  President's  duties  had  been  characterized  with    an 
ability,   address,    and  courtesy,  which   he  had  scarcely  ever   seen 
equalled.      He  had  been  particularly  struck  with    the  knowledge 
which  their  excellent  President  had   brought  to    bear  upon  every 
subject  that  had   been  before   tHem ;  and  above   all,  the  practical 
bearings  he  had  always  sought  to  keep  uppermost  in  respect  to  all 
the  papers. 

Mr.  Proctor  seconded  the  resolution.  It  was,  he  said,  indeed  a 
red  letter  day  for  the  Pharmaceutical  Conference  when  Professor 
Redwood  was  made  its  President. 

Professor  Redwood,  who  on  rising  was  greeted  with  general 
cheering,  said  he  felt  deeply  indebted  to  them  for  the  kind  expres- 
sion of  their  feeling  towards  him.  He  accepted  most  gratefully 
their  vote  of  thanks  for  the  slender  offices  which  he  had  been 
enabled  to  fulfil  during  the  meeting.  He  felt  it  to  be  a  very  great, 
honour  to  occupy  the  office  which  he  had  held  during  the  last  twelve 
months,  and  which  they  had  now  conferred  upon  him  for  another 
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year.  He  had  been  greatly  pleased  and  gratified  with  the  manner 
in  which  the  proceedings  of  this  meeting  had  been  carried  through. 
The  papers  had  been  of  a  valuable  character,  and  the  discussions 
had  been  conducted  in  a  manner  very  creditable  to  the  members  of 
the  British  Pharmaceutical  Conference.  If  anything  could  have 
been  required  to  convince  him  of  the  great  value  of  their  institution 
he  would  have  needed  nothing  more  than  the  experience  he  had  had 
at  that  meeting.  He  thanked  them  most  sincerely  for  their  expres- 
sions of  good  feeling  towards  him. 
This  terminated  the  proceedings. 


The  Supper. 

On  Tuesday  evening,  the  5th  inst.,  the  members  met  the  local 
pharmacists  and  their  assistants  at  a  supper  in  the  Royal  Hotel. 
Mr.  Daniel  Frazer  presided,  supported  by  Professor  Redwood  and  a 
number  of  the  office-bearers  of  the  Conference. 

After  supper,  Mr.  Frazer,  as  chairman  of  the  local  committee, 
said  :  It  was  intended  on  that  evening  to  give  up  the  old  routine 
system  of  toast  drinking,  as  it  was  desirable  to  get  quickly  to  the 
real  business  of  the  meeting.  He  was  very  much  indebted  to  the 
British  Pharmaceutical  Conference  for  bringing  them  together.  He 
believed  that  the  present  Conference  included  the  largest  attend- 
ance of  distinguished  pharmacists  that  had  ever  met  together  in 
that  country.  He  considered  it  a  very  high  compliment  paid  to 
Scotland,  that  the  Conference  should  be  held  there,  and  that  gentle- 
men should  come  from  such  distances  in  the  south  to  attend.  It 
was  thought  that  this  opportunity  of  asking  them  to  speak  a  few 
words  of  advice,  especially  to  their  younger  friends,  should  not  be 
missed.  And  first,  with  regard  to  their  friend  the  President,  Pro- 
fessor Redwood,  his  career  should  be  an  incentive  to  all  the  young 
men  present.  He  was  once  an  assistant  pharmacist  in  Cardiff,  and 
had  worked  on  steadily  until  now  he  had  attained  the  position  of 
President  of  the  British  Pharmaceutical  Conference.  Professor 
Redwood  had  rendered  great  assistance  to  their  profession  in  his 
capacity  of  editor  of  the  British  Pharmacopoeia,  and  editor  of  the 
old  fashioned  "  Gray's  Supplement,"  which  was  one  of  their  right- 
hand  books.  Their  President  was  also  analyst  for  two  of  the 
largest  districts  in  London.  As  Professor  Redwood  was  at  the 
head  of  the  Conference,  the  honour  which  he  enjoyed  was  reflected 
upon  the  members. 
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Professor  Redwood  said  he  had  come  into  that  room  with 
feelings  of  gratification.  Although  he  had  been  in  Glasgow  before, 
he  never  spent  much  time  in  it  until  now.  He  had  come  to  that 
city  with  the  hope  of  finding  in  the  great  emporium  of  Scottish 
commerce  evidence  that  pharmacy  was  highly  prosperous ;  but  his 
anticipations  had  been  completely  destroyed.  He  saw  many  estab- 
lishments designated  Apothecaries'  Hall,  or  Surgeons'  Hall,  repre- 
senting those  places  which  he  had  been  accustomed  to  regard  as  the 
establishments  of  pharmacists,  but  which  he  was  informed  were 
nothing  of  the  sort,  as  they  nearly  all  belonged  to  the  medical  pro- 
fession. He  learned  this  with  great  regret,  and  he  concluded, 
perhaps  too  hastily,  that  pharmacy  must  indeed  be  at  a  very  low  ebb 
in  Glasgow  ;  but  on  entering  that  room  his  anticipations  were  again 
greatly  revived.  He  had  felt  gratified  at  seeing  the  many  young 
men  and  men  of  mature  age  around  him,  who  he  understood  were 
all  engaged  in  pharmacy.  This  led  him  to  the  consideration  how 
important  was  the  duty  which  devolved  upon  them.  But  it  was  as 
President  of  the  Pharmaceutical  Conference  that  he  had  been  called 
upon  to  address  them.  What  did  such  a  Conference  imply  ?  It 
implied  pharmaceutical  progress.  How  was  this  advancement  to  be 
effected  ?  It  devolved  upon  them  to  solve  that  question.  Now,  the 
Pharmaceutical  Conference  had  originated  in  pharmaceutical  union. 
But  one  of  the  first  duties  which  devolved  upon  them  in  carrying 
out  the  great  objects  of  the  Conference,  so  far  as  they  related  to  the 
city  of  Glasgow,  was  to  effect  a  pharmaceutical  divorce  of  the  phar- 
maceutical union.  What  did  the  pharmaceutical  union  mean  in 
that  part  of  the  country  ?  It  was  an  unnatural  union — a  union  of 
medical  practice  with  that  which  did  not  properly  and  legitimately 
belong  to  the  medical  practice,  and  was  derogatory  to  the  medical 
practice.  In  his  part  of  the  country  it  would  be  considered  highly 
derogatory  for  three -fourths — for  such  appeared  to  him  to  be  the 
state  of  the  case  in  Glasgow — of  the  medical  men  to  be  keeping 
open  shops,  dealing  in  all  the  etceteras  which  were  usually  associ- 
ated with  the  practice  of  pharmacy.  He  held,  then,  that  the  great 
object  to  be  attained  here  was  to  effect  a  divorce  of  the  union  of  two 
unnatural  and  inappropriate  associations — of  a  profession  on  the  one 
hand  and  a  trade  on  the  other.  But  how  was  this  divorce  to  be 
effected  ?  how  to  set  about  it  in  a  spirit  not  of  antagonism  to  those 
engaged  in  medical  practice  ?  He  would  address  himself  to  that 
section  of  the  community  who  were  designated  in  his  country  as 
Young  England,  but  there  he  must  call  the  "  Young  Scotland." 
The  duty  devolved  upon  them   of  accomplishing  the  divorce  of  the 
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unnatural  union  referred  to.  To  attain  that  end  they  must  qualify 
themselves  for  the  position  they  were  called  to  occupy.  In  propor- 
tion as  they  became  highly  qualified  as  pharmacists  this  unnatural 
union  would  cease. 

The  Chairman  then  called  on  Mr.  Groves,  the  late  President 
of  the  Conference,  to  state  his  opinions  on  the  subject  mooted  by 
Dr.  Redwood. 

Mr.  Groves  said  he  had  hardly  been  twenty-four  hours  in  Glas- 
gow, and  as  this  was  his  first  visit  he  could  not  be  supposed  to  know 
much  about  the  state  of  pharmacy  in  Scotland ;  but  he  must  say  he 
was  pained  to  see  the  vast  number  of  spurious  pharmacists  preying 
upon  the  vitals  of  true  pharmacy  and  injuring  the  prospects  of  those 
whom  he  saw  before  him.  Such  a  condition  of  aifairs  stood  in  the 
way  of  that  advancement  which  the  Conference  was  intended  to 
promote.  He  hoped  they  would  take  the  advice  of  Professor  Red- 
wood, and  concert  together  to  bring  about  the  divorce  which  he  had 
recommended.  There  had  been  in  that  city  a  gross  intrusion  on  the 
part  of  surgeons  and  doctors — an  interference  with  the  practice  and 
the  profession  of  a  trade  of  which  they  could  know  so  little.  It 
would  benefit  themselves  to  discontinue  the  prevalent  mixed 
practice.  He  hoped  that  the  coming  of  the  Conference  would  make 
the  pharmacists  less  isolated,  and  induce  them  to  direct  their  efforts 
to  the  mitigation  of  the  evil.  In  the  south  they  knew  a  little  about 
it ;  but  in  Glasgow  pharmacists  had  every  reason  to  put  their 
shoulders  to  the  wheel  to  bring  about  a  reform. 

Mr.  Williams,  President  of  the  Pharmaceutical  Society,  having 
been  called  upon  to  address  the  meeting,  expressed  the  pleasure  he 
felt  at  being  present,  and  remarked  that  the  want  which  should  be 
met  was  that  pointed  out  by  Professor  Redwood.  They  should 
endeavour  in  Glasgow  and  elsewhere  to  place  pharmacy  in  that 
position  which  it  should  occupy.  It  was  not  until  that  object  had 
been  attained  that  pharmacy  would  be  able  to  advance.  He  had 
been  glad  to  see  how  well  the  young  men  who  came  up  to  London 
and  Edinburgh  passed  their  examinations,  and  he  hoped  that  after 
they  had  passed,  they  would  join  the  Pharmaceutical  Society,  which 
could  better  advance  the  real  interests  of  their  trade  than  isolated 
efforts  could  do. 

Mr.  Greenish,  introduced  by  the  Chairman  as  a  member  of  the 
Council  of  the  Pharmaceutical  Society,  said :  If  he  had  to  give  his 
opinion  of  the  condition  of  pharmacy  in  Glasgow,  he  thought  he 
should  lose  many  a  friend  to  whom  he  could  now  hold  out  the  hand. 
But  if  he  did  not  mistake  the  earnestness  which  he  had  witnessed  in 
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that  room,  he  thought  if  he  waited  for  a  year  or  two  and  then  had 
to  speak  of  the  condition  of  pharmacy  in  Glasgow,  it  would  be  very 
different  from  what  it  now  was. 

The  Chairman  said  they  all  regretted  the  absence  of  Mr.  Sand- 
ford,  who  had  had  more  to  do  with  the  Pharmacy  Acts  than  any 
one.  As  to  another  absent  friend,  Mr.  Hills,  he  was  a  man  of  gene- 
rosity. In  every  part  of  the  country,  testimony  was  borne  to  his 
large-heartedness.  He  also  regretted  very  much  the  absence  of  Mr. 
Bottle,  who  had  been  unable  to  attend  the  Conference.  He  would 
now  ask  Mr.  Savage  to  tell  them  something  about  matters  in 
Brighton,  which,  he  believed,  were  worse  in  some  respects  than  in 
Glasgow.  He  was  in  that  town  two  months  ago,  and  he  observed 
close  to  the  premises  of  Mr.  Savage  things  that  he  never  saw  in 
Glasgow. 

Mr.  Savage  said  he  had  been  exceedingly  amused  with  the  re- 
marks of  the  Chairman.  He  talked  a  great  deal  about  civilization, 
and  now  he  came  to  the  Savage.  But  as  previous  speakers  had 
spoken  about  the  Pharmaceutical  Society,  he  would  only  add 
"  ditto,  ditto,"  to  their  remarks. 

Mr.  E.  Bremridge,  Secretary  and  Registrar  of  the  Pharmaceutica 
Society,  having  been  called  upon,  said  he  had  great  pleasure  in 
attending  these  annual  meetings.  He  never  came  to  Glasgow 
without  receiving  the  greatest  kindness,  and  experiencing  the 
greatest  pleasure.  He  believed  this  was  the  case  with  all  the 
strangers  present.  The  President  of  the  Conference  had  recom- 
mended to  the  young  men  present  a  divorce;  he  (the  speaker) 
would  recommend  matrimony,  and  as  registrar  he  would  not  only 
register  them  all  (upon  passing  their  examination),  but  he  would 
like  to  register  them  as  members  of  the  Pharmaceutical  Society. 
He  believed  there  was  nothing  like  union,  and  it  was  only  by  union 
that  any  great  object,  whether  social  or  parliamentary,  could  be 
accomplished. 

The  Chairman  said,  that  as  the  Pharmaceutical  Conference  was 
indebted  for  its  organization  and  progress  to  the  able  way  in  which 
the  Secretary  carried  on  the  details  of  the  work,  he  was  sure  that 
they  would  he  glad  to  hear  what  Dr.  Attfield,  and  also  Mr.  Benger, 
had  to  say  to  them.  The  former  gentleman,  in  particular,  had 
devoted  a  great  deal  of  time  and  labour  to  the  work  of  pharma- 
ceutical education. 

Professor  Attfield  said  he  had  been  taken  somewhat  at  a  disad- 
vantage in  being  asked  (he  a  Southerner)  to  come  to  Scotland  and 
say  something  about  education,  for  he  should  like  to  know  on  what 
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educational  points  an  Englishman  could  instruct  a  Scotchman  ?  "Was 
Le  to  educate  them  respecting  the  art  of  hospitality  ?  Certainly  not, 
after  the  experience  they  had  had ;  nor  could  he  teach  the  Scotch- 
man anything  in  the  matter  of  large-heartedness.  He  could  not 
educate  Scotchmen  as  regards  the  organization  of  local  gatherings, 
for,  though  he  knew  something  about  organization  in  connection 
with  this  Conference,  he  feared  he  knew  less  than  his  friends  in 
Glasgow.  He  need  not  tell  gentlemen  that  pharmaceutical  educa- 
tion up  to  the  present  time  was  education  divorced  from  examina- 
tion. There  was  a  pharmaceutical  compulsory  examination,  but  no 
compulsory  education.  Indeed,  at  their  minor  and  major  examinations 
the  usual  boast  was  that  a  man  was  not  asked  where  he  received  his 
knowledge  so  long  as  he  had  it.  But  that  boast  involved  an  erro- 
neous assumption,  namely,  that  a  man's  education  could  be  efficiently 
tested  by  examination.  It  was  thought,  twenty  or  thirty  years  ago, 
this  could  be  done.  Now  it  was  known  it  could  not.  It  was 
scarcely  six  weeks  since  that  one  of  the  greatest  of  English  colleges, 
Owens  College,  Manchester,  set  forth  a  scheme  by  which  it  ex- 
pected to  become  not  only  an  educating  but  an  examining  body. 
The  authorities  there  were  tired  of  sending  men  to  be  examined, 
because  education  divorced  from  examination  led,  not  to  real  educa- 
tion, but  to  the  superfluity  commonly  called  cram.  He  had  learned 
something  of  education  in  Scotland.  There  he  found  that  education 
and  examination  were,  in  nearly  all  cases,  married  and  not  divorced. 
Then  he  looked  to  the  medical  profession  in  England,  and  there  he 
found  the  examining  boards  asking  a  man  first  of  all,  not  what  he 
knew,  but  where  he  had  been  educated ;  asking  the  candidate  to 
show  them  by  schedule  that  he  had  been  educated  at  a  recognised 
school  for  so  many  years,  and  then  they  put  a  few  questions  to  him 
to  see  whether  he  had  done  his  duty  in  learning,  and  whether  his 
teachers  had  done  theirs  in  teaching.  Now,  he  wanted  to  see  in 
pharmacy  such  a  system  as  prevailed  with  regard  to  the  medical 
profession  ;  in  a  word,  he  wanted  to  .see  true  education  married  to 
examination,  and  mere  temporary  and  superficial  instruction  di- 
vorced from  examination.  He  was  interested  in  the  question,  be- 
cause he  loved  pharmacy.  He  had  been  an  apprentice  to  pharmacy, 
and  had  the  good  fortune  to  be  the  student  of  the  men  of  whom  he 
was  now  the  colleague.  The  anxiety  of  his  life  was  to  see  pharmacy 
prosper  in  great  Britain.  He  was  convinced  it  would  never  prosper 
as  it  did  in  other  countries  until  the  present  system  of  unbridled 
examination  was  done  away  with,  and  until  there  was  instituted  in 
its  place  a  carefully  arranged  public  system  of  education,  with  an 
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examination  restricted  to  the  subjects   of  such  a  systematical  and 
thorough  mode  of  imparting  lasting  knowledge. 

Mr.  Benger  also  responded  briefly,  drawing  deserved  attention  to 
the  labours  of  the  local  committee  for  the  success  of  the  Conference. 
He  also  referred  to  the  hospitality  shown  to  members  during  their 
present  visit. 

Mr.  Reynolds,  having  been  requested  to  speak,  alluding  to  pro- 
vincial education,  said  there  was  no  great    encouragement   to   be 
derived  from  the  view  of  its  prospects,  the  progress  it  made  seeming 
to  be  slow.     It  was  well  known  there  was  a  variety  of  unfavourable 
influences  at  work.     They  would  need  to  maintain  their  privileges 
against  foreign  attack ;  but  the  whole  question  was  mixed  up  with 
that  of  secondary  education  in  this  country.     With  respect  to  that 
matter,  Englishmen  had  no  reason  to  boast.     At  one  of  the  meet- 
ings of  the  Conference  in  London  two  years  ago,  his  friend  Dr.  de 
Vrij,  of  Holland,  told  him  that  in  a  few  weeks  there  would  be  cele- 
brated at  Leyden  the  tercentenary  of  the  university  of  that  town. 
A  university  had  been  conferred  upon  the  town  in  consequence  of 
its   successful  defence  against  its   Spanish  enemies.     The  greatest 
boon  which  it  could  ask  from  the  Government  was  to  have  a  univer- 
sity.    That  was  an  instance  of  what  education  had  done  for  Holland. 
Of  course  they  congratulated  themselves  upon  the  progress  which 
their  institution  had  made,  but  he  was  afraid  they  had  to  recognize 
still  more  the  importance  of  secondary  education  in  this  country 
before  they  came  up  to  such  a  standard  as  existed  in  Holland.     If 
he  were  a  Glasgow  man,  he  should  feel  proud  of  its  splendid  streets, 
noble  warehouses,  iron  works,  and  shipping,  but  he  should  be  still 
more  proud  of  its  university  set  upon  a  hill.     Such  institutions  were 
calculated  to  spread  scientific   education  throughout  the  country. 
Last  year  Mr.  Forster  said  that  England  had  entered  upon  this  task 
of  supplying  secondary  education.     Manchester  was  always  to  the 
front ;  Bristol  was  not  far  behind  ;  and  Nottingham  had  received  a 
great  development.     He  hoped  when  these  movements  were  taking 
place  that  pharmaceutical  chemists  would  play  their  part  in  develop- 
ing natural  science,  because  their  own  art  depended  upon  natural 
science  for  its  scientific  treatment. 

Mr.  Schacht,  having  been  introduced  to  the  meeting,  said  it  was 
the  duty  of  every  member  of  their  trade  to  forward  the  progress  of 
their  common  calling,  and  this  he  personally  had  endeavoured  to  do. 
He  was  free  to  confess,  in  common  with  his  friend  Mr.  Reynolds, 
that  they  had  felt  some  disappointment  at  the  meagre  success  which 
had  attended  their  efforts  in  the  provinces.     Perhaps  they  were  a 
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little  too  sanguine,  and  it  was  not  right  for  him  to  utter  a  word  of 
complaint  because  they  had  not  everywhere  found  the  same  amount 
of  enthusiasm  that  they  possessed  themselves.  Perhaps  they  had  a 
little  over-reached  their  own  powers  of  stirring  the  enthusiasm  of 
others.  However,  they  could  console  themselves  with  the  reflection 
that  the  seed  had  been  sown,  and  that  it  would  bring  forth  fruit 
even  in  their  own  time.  The  whole  business  rested  with  the  young. 
He  perfectly  agreed  that  examination  without  education  was  value- 
less. No  one  should  think  that  examination  would  qualify,  although 
it  was  a  test  of  qualification. 

Mr.  John  Mackat  having  been  called  upon  by  the  Chairman  to 
make  a  few  remarks,  said  how  much  pleased  he  was  to  meet  so  many 
pharmaceutical  friends  at  this  social  gathering.  Referring  specially 
to  what  had  fallen  from  Professor  Redwood,  he  said  he  had  heard 
the  word  divorce  with  something  like  a  feeling  of  trembling  and 
shame,  because  it  was  a  word  seriously  disliked  in  Scotland ;  but  he 
was  glad  to  find  in  the  remarks  of  Mr.  Bremridge,  which  had  almost 
immediately  followed,  that  the  word  union  had  been  brought  for- 
ward ;  and  therefore  he  felt  satisfied,  that  while  the  separation  of 
medical  practice  from  practical  pharmacy  was  one  that  could  be 
desired,  the  union  spoken  of  in  regard  to  chemists  and  druggists 
joining  the  Pharmaceutical  Society  would  form  a  means  of  strength 
that  would  ultimately  prove  of  the  greatest  assistance  in  furthering 
the  progress  of  the  true  interests  of  the  pharmaceutical  body.  He 
also  made  some  allusion  to  the  remarks  of  Professor  Attfield  on 
compulsory  education,  and  said  that  he  had  for  some  time  had  the 
same  feeling  in  this  matter  as  that  which  Professor  Attfield  had  so 
strongly  enunciated,  with  this  difference,  that  Professor  Attfield  was 
actuated  by  a  feeling  which  he  might  denominate  high  pressure,  or, 
in  other  words,  what  was  rather  in  advance  of  the  present  state  of 
matters,  although  he  had  had  no  hesitation  in  stating  that  many  in 
this  room  would  live  to  see  the  day  when  a  regular  curriculum 
would  be  impending,  and  when  chemists  and  druggists,  as  well  as 
pharmaceutical  chemists,  would  be  compelled  to  attend  certain  classes, 
and  produce  such  evidence  before  they  could  be  admitted  to  their 
examinations.  This,  however,  he  felt  was  not  for  the  present,  but 
for  the  future.  In  closing,  he  asked  the  meeting  to  allow  him  to  ex- 
press his  strong  regret  that  Mr.  Sandf ord  and  Mr.  Hills  had  not  been 
able  to  attend  this  successful  meeting  of  the  Conference  in  Glasgow. 
In  regard  to  the  former,  he  might  well  be  styled  the  Attorney- 
General,  for  few  men  knew  more  intimately  the  legal  aspect  and 
working  of  anything  connected  with  the  existing  Acts  of  Parliament, 
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while  the  good  work  he  had  done  on  behalf  of  the  Society  during 
the  six  years  he  was  President,  could  never  be  known  or  fully 
estimated.  Of  his  old  and  true  friend,  Mr.  Hills,  words  could  not 
convey  to  the  meeting  his  own  feelings  towards  him  or  express  how 
much  the  Society,  as  well  as  pharmacy  in  general,  was  indebted  to 
him.  Kind,  sincere,  and  generous  in  all  his  dealings,  he  well  de- 
served to  be  recognized  in  every  meeting  connected  with  pharmacy, 
and  he  felt  most  unwilling  that  this  great  meeting  should  separate 
without  showing,  by  a  very  hearty  round  of  applause,  how  much  and 
how  truly  they  all  appreciated  the  labour  and  the  time  both  these 
gentlemen  had  for  many  years  extended  in  forwarding  the  interests 
of  pharmacy  in  this  country.  This  was  most  enthusiastically  re- 
sponded to  by  the  whole  company  joining  in  three  hearty  rounds  of 
applause. 


The  Excursion. 

On  Thursday,  September  7th,  the  members  of  the  Conference  went, 
at  the  invitation  of  the  local  committee,  for  a  steamboat  excursion. 
The  day  was  a  fine  one,  and  the  unanimity  of  feeling  amongst  those 
present  testified  to  the  forethought  exercised  by  those  to  whose 
management  the  matter  was  entrusted.  At  seven  a.m.  the  steamer 
Eagle  started  from  her  moorings  near  Glasgow  bridge,  and  made  her 
way  down  the  Clyde — calling  at  Renfrew,  Greenock,  Dumbarton,  and 
Helensburgh,  in  order  that  members  from  the  neighbourhood  of 
those  places  might  embark.  Gair  Loch,  Loch  Long,  Loch  Goil,  Holy 
Loch,  and  Loch  Striven,  were  visited  in  succession  ;  theuce  to  Loch 
Ridden,  through  the  Kyles  of  Bute,  round  the  Isle  of  Bute,  just 
entering  Loch  Fyne,  and  getting  sufficiently  near  the  Isle  of  Arran 
to  admire  its  lofty  peaks. 

Thus,  during  this  most  enjoyable  day,  a  constant  succession  of 
glorious  scenery  was  presented;  and  the  pleasure  experienced  by 
those  present  was  indicated  in  no  equivocal  manner  when,  after 
dinner,  the  company  toasted  the  health  of  their  hosts.  Two  High- 
land bands  were  on  board,  one  playing  brass  music  and  the  other 
the  famous  national  instrument,  the  bagpipe.  Some  of  the  pipers 
also  amused  the  visitors  with  illustrations  of  the  sword  and  other 
Highland  dances.  Many  new  acquaintances  were  made  on  that 
trip  ;  some,  perhaps,  to  be  long  continued,  but,  if  not,  leaving  be- 
hind them  a  pleasant  memory,  which  alone  would  be  sufficient  to 
ensure  sincere  gratitude  to  those  who,  at  great  expense  and  trouble, 
provided  the  opportunity. 
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Zinc,  Precipitation  of,  hy  Sulphuretted 
Hydrogen  from  Solutions  contain- 
ing Acid  Sulphate  of  Potassium  : 
Dr.  G.  Seelhorst,  53. 
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BURROW'S 
MALVERN    WATERS, 

PREPARED   WITH 

THE  NATURALLY-PURE  WATER  OF  THE  MALVERN  SPRINGS. 


BURROWS  MALY3SHN  SELTZER, 

Malvern  Soda,  Potash,  &  Lithia  Waters,  Pure  Lemonade, 

Ginger  Beer,  etc. 


Burrow's  Malvern  Waters  arc  held  in  the  highest  estimation  by  the  Aristocracy, 
Clergy,  and  leading  County  Families,  Clubs,  etc. 

TRADE   TERMS   ON   APPLICATION. 

I8T  Every  facility  is  given  to  Chemists  who  make  the  sale  of 
Burrow's  Malvern  Waters  a  leading  feature  of  their  Business. 

W.  &  J.   BURROW,   Malvern. 
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Text  Books  for  Pharmaceutical  Students. 

BENTLEY'S  MANUAL   OF  BOTANY. 

Third  Edition,  with  1138  Engravings,  crown  8vo,  14s. 

BLOXAM'S  CHEMISTRY:  INORGANIC  AND  ORGANIC. 

Third  Edition,  with  295  Engravings,  8vo,  16s. 

BLOXAM'S  LABORATORY  TEACHING. 

Third  Edition,  with  89  Engravings,  crown  8vo,  5s.  6cL 

BOWMAN'S   PRACTICAL  CHEMISTRY. 

Sixth  Edition,  with  98  Engravings,  fcap.  8vo,  6s.  6d. 

CLOWES'  PRACTICAL  CHEMISTRY  AND  QUALITATIVE 
INORGANIC  ANALYSIS.  Second  Edition,  with  46  Engravings,  post  8vo, 
7s.  6d. 

FOWNES'  MANUAL  OF  CHEMISTRY. 

Twelfth  Edition,  vol.  I.,  Physical  and  Inorganic  Chemistry,  with  154  En- 
gravings and  Coloured  Plate  of  Spectra.     Crown  8vo,  8s.  6d. 
Vol.  II.,  Organic  Chemistry.    In  the  Press. 

FRANKLAND'S  HOW  TO  TEACH  CHEMISTRY. 

With  47  Engravings,  crown  8vo,  3s.  6d. 

FRESENIUS'  ANALYSIS. 

Quantitative.     Seventh  Edition,  Vol.  I.,  with  106  Engravings,  8vo,  15s. 
Qualitative.    Ninth  Edition,  with  47  Engravings,  8vo,  12s.  6d. 

GALLOWAY'S  FIRST  STEP  IN  CHEMISTRY. 

Fourth  Edition,  with  Engravings,  fcap.  8vo,  6s.  6d. 

KEY,  containing  Answers  to  the  Exercises  in  above  work.     Fcap.  8vo,  2s.  6d. 

GALLOWAY'S  QUALITATIVE  ANALYSIS. 

Fifth  Edition,  with  Engravings,  post  8vo,  8s.  6d. 

LESCHER'S  ELEMENTS  OF  PHARMACY. 

Fourth  Edition,  royal  8vo,  7s.  6d. 

MAYNE'S  MEDICAL  VOCABULARY. 

Fourth  Edition,  12mo,  10s. 

PEREIRA'S  SELECTA  E  PR^ESCRIPTIS. 

Sixteenth  Edition,  24mo,  5s. 

PROCTOR'S   PRACTICAL  PHARMACY. 

With  43  Engravings,  and  32  fac  simile  Prescriptions,  8vo,  12s. 

ROYLE  AND  HARLEY'S  MATERIA  MEDICA  AND 
THEEAPEUTICS.     Sixth  Edition,  with  139  Engravings,  crown  8vo,  15s. 

SMITH'S  PHARMACEUTICAL  GUIDE  TO  THE  FIRST  AND 
SECOND  EXAMINATIONS.     Second  Edition,  crown  8vo,  6s.  6d. 

STEGGALL'S  FIRST  LINES  FOR  CHEMISTS  AND  DRUG- 
GISTS PREPARING  FOR  EXAMINATION  AT  THE  PHARMA- 
CEUTICAL SOCIETY.    Third  Edition,  18mo,  3s.  6d. 

THOROWGOOD'S  STUDENTS'  GUIDE  TO  MATERIA 
MEDICA.     With  Engravings,  fcap.  8vo,  6s.  6d. 

VACHER'S  PRIMER   OF   CHEMISTRY. 

18mo,  Is. 
VALENTIN'S   INTRODUCTION  TO   INORGANIC   CHEMIS- 
TRY.    Third  Edition,  with  82  Engravings,  8vo,  6s.  6d. 

VALENTIN'S    QUALITATIVE    CHEMICAL   ANALYSIS. 

Fourth  Edition,  with  19  Engravings,  8vo,  7s.  6d. 


J.  &  A.  CHURCHILL,  NEW  BURLINGTON  STREET. 
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BOURNE    &    TAYLOR, 

Smelling  Bottle  Manufacturers,  and  General 

Druggists'    Sundrymen, 

35,  CASTLE  STREET,  HOLBORN. 

BOURNE  &  TAYLOR'S  RESPIRATORS. 

Nos.     12      3      4      5      6        7      14      16     21     22 
perdoz.     8/    12/   18/   21/   28/  30/    48/    48/    30/    36/    42/ 

Threefold  '.    No.  8,  36/  No.  9,  48/ 

Aerial       ...     No.    10,  30/  No.  11,  42/  No,  12,  36/  No.  13,48/ 

Ladies' Miniature        No.  17,  30/  No.  18,42/ 

Manifold No.  19,  72/  No.  20,  72/ 

CottonWool      No.  23,  36/   No.  24,  60/  No.  25,36 


Bourne  &  Taylor's  Electro-Magnetic  Apparatus. 


Silver-plated.on  Marble  Slab,25s. 
Ditto,  with  Glass  Shade  and 
Stand,  33s. 

Brass  Machines,  in  Mahogany 
Boxes,  with  Lock  and  Key, 
30s.  and  33s. 

Brass  Machines,  with  Drawer 
containing  four  Conductors, 
3Ss.  and  42s. 

Conductors  for  applying  the  Cur- 
rent to  the  Ear,  Face,  Teeth, 
or  other  parts  of  the  body,  per 
set  of  four  in  Mahogany  Box, 


BOURNE  &  TAYLOR'S   INSECT   POWDER, 


Effectually  destroys  bugs,  fleas,  moths,  black- 
beetles,  and  all  offensive  and  destructive  insects 
which  infest  human  beings,  animals,  birds, 
plants,  woollens,  or  furs,  without  the  slightest 
risk  of  injury  from  its  application.  Sold  in 
bottles  at  6d.  and  1/-  each  ;  4/-  and  8/-  per  doz. ; 
and  in  castors,  with  perforated  top,  4/-  per  doz. 

Also  in  TIN  APPAEATUS,  with  Piston  for 
propelling  the  powder  into  crevices  in  walls, 
bedsteads,  and  other  haunts  of  insects.  Price, 
with  Powder,  8/-  per  doz. 


Bourne  &  Taylor's 

SPRAY  PRODUCER 

FOR  THE  THROAT, 

Also  for  diffusing  the 
Vapour  of  Disinfectants  in 
the  Sick  Room  ;  for  per- 
fuming Apartments,  &c. 

Price  27s.  per  Dozen. 


BOURNE  &  TAYLOR,  35,  Castle  Street,  Holborn. 
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QUALITATIVE    AND     QUANTITATIVE     ANALYSIS 

Of  Waters,  Soils,  Manures,  Ores,  Poisoned  Animals,  Drugs,  Adulterated  Food,  Drink,  etc., 
conducted  promptly  by  Southall  Bros.  &  Barclay.  Cash  Discount  to  Chemists,  25  per 
cent.,  or  to  Account,  20  per  cent.,  enables  them  to  offer  Analyses  to  their  Clients,  and  to  se- 
cure a  fair  margin  of  profit  on  the  transaction.  TECHNICAL  ANALYSES  OF  ALL  KINDS 
CONDUCTED.  Now  ready,  Special  Lists  for  the  Medical  Profession,  Chemists,  Pharma- 
ceutists, Metallurgists,  Grocers,  Wine  and  Spirit  Merchants,  Farmers,  etc.  ;  these  supply 
scales  of  fees,  and  provide  for  the  above-named  discount  to  our  customers  who  obtain  the 
orders.    Lists  free  on  application. 

TRADEMARK.  COD         LIVER         OIL.  TRADEMARK. 

The  quality  is  exceptionally  fine,  its  purity  guaranteed.  N.B.—  Samples  and  circulars  sup- 
plied free  of  charge  to  the  Trade  for  Medical  distribution  ;  also  Counter  Bills  with  Name 
and  Address  of  Customers. 

Now  ready,  ninth  Edition,  further  enlarged  by  additions  to  the  B.P.,  etc.;  and  there  is  now 
included  in  each  Case  a  copy  of  "  Tlie  Organic  Materia  Medica,"  by  W.  SOUTHALL,  F.L.S. 
Price  30s.  net,  in  a  neat  wooden  box. 

THE    ORIGINAL   COLLECTION   OF   SPECIMENS. 

Comprising  137  Carefully  Selected  and  Characteristic  Specimens  of  the  Organic  Materia 
Medica,  for  the  use  of  Medical  and  Pharmaceutical  Students.  Catalogue  and  every  informa- 
tion free  by  post  on  application.  Testimonials  from  the  Editors  of  the  Pharmaceutical 
Journal,  Chemist  and  Druggist,  Medical  Times  and  Gazette,  British  Medical  Journal;  from 
Dr.  Latham,  of  Cambridge  University,  etc.,  etc. 

SOUTHALL    BROS.    &    BARCLAY,    BIRMINGHAM. 

8vo,  Illustrated,  10s.  6d. 

CLINICAL    MEDICINE:    Lectures   &    Essays. 

By  BALTHAZAR  FOSTER,  M.D.,  F.R.G.P., 

Professor  of  Medicine  in  Queen's  College,  Physician  to  the  General  Hospital  Birmingham. 
"  The  volume  is  an  evidence  of  honest  work,  done  by  a  good  observer,  and  a  careful  and 
well-informed  physician."— The  Lancet. 

J.  &  A.  CHURCHILL,  NEW  BURLINGTON  STREET. 

Just  Published,  Crown  8vo,  500  pp.     Cloth,  price  12s.  6d. 

pHEMICAL  ANALYSIS  (THE  COMMERCIAL  HANDBOOK  OF) ; 

V_y  or,  Practical  Instructions  for  the  Determination  of  the  Intrinsic  or  Commercial  Value 
of  Substances  used  in  Manufactures,  in  Trades,  and  in  the  Arts.  By  Dr.  A.  Normandy. 
New  Edition,  rewritten  by  Hkkky  M.  Noad,  Ph.D.,  F.R.S.,  with  numerous  Illustrations. 


London:  CKOSBY  LOCKWOOD  &  CO.,  7,  Stationers'  Hall  Court,  E.C. 

WORKS  ON  THE  HEART  AND  LUNGS,  &c. 

By  Dr  DOBELL,  Consulting  Physician  to  the  Royal  Hospital  for 
Diseases  of  the  Ghest,  &c. 

New  Edition  (Third),  carefully  Revised  and  Annotated,  especially  with  regard  to  Change  of 
Climate  and  other  Remedies,  New  Introduction  on  the  Perivascular  System,  &c. , 
ON  WINTER  COUGH,  CATARRH,  BRONCHITIS,  EMPHYSEMA,  ASTHMA. 
Large  8vo,  cloth,  Coloured  Plates,  10s.  Gd.     London:  J.  &  A.  Churchill. 
Just  reprinted,  8vo,  cloth,  price  6*.  Gd.,  illustrated  by  the  Heliotype  Process. 
AFFECTIONS    OF    THE    HEART  AND    IN    ITS   NEIGHBOURHOOD. 
Cases,  Aphorisms,  and  Commentaries.    London  :  Lewis. 
Small  Svo,  cloth,  3s.  Gd. 
CONSUMPTION,  ON  THE  TRUE  FIRST  STAGE  OF; 
Its  Nature,  Symptoms,  and  Treatment  by  Diet,  Climate,  Medicine,  Pancreatic  Emulsion,  Cod- 
liver  Oil,  &c.  London  :  J.  &  A.  Churchill. 

New  and  Enlarged  Edition  (Sixth),  small  8vo,  cloth.  6s. 
ON  DIET  AND  REGIMEN   IN  SICKNESS  AND  HEALTH, 
And  on  the  Interdependence  and  Prevention  of  Diseases  and  the  Diminution  of  their  Fatality. 
London  ;  Lewis,  Gower  Street. 

Large  Svo,  cloth,  Coloured  Plates,  12s.  Gd . . 
PRACTITIONERS'  AND  STUDENTS'   GUIDE  TO  PHYSICAL  DIAGNOSIS, 

Demonstrations  of  Diseases  in  the  Chest. 
A  Treatise  on  the  Acoustics  of  Auscultation  and  Percussion— Directions  for  Educating  the 
Ear  and  for  Practice  at  the  Bedside.    Coloured  plates  of  thirty-five  Pathological  Conditions, 
accompanied  by  the  Physical  Signs,  and  a  Corollary  upon  them.    London  :  J.  &  A.  Churchill. 
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Sixth  Edition.    Illustrated.    Post  8vo.    Price  15s. 

ATTFIELD'S       CHEMISTRY, 

GENERAL,    MEDICAL,    AND    PHARMACEUTICAL. 

"  We  heartily  recommend,  this  work  to  the  pharmacist  and.  physician." — American  Journal 
f  Pharmacy. 

"  For  all  the  numerous  class  of  students  who  are  preparing  for  the  medical  or  for  the 
pharmaceutical  profession,  we  know  of  no  work  in  the  language  which  can  be  compared 
with  the  one  before  us." — Chemical  News,  November,  1875. 

JOHN  VAN  VOORST,  1.  PATERNOSTER  ROW. 

Now  ready,  Sixth  Edition,  Revised  and  Enlarged,  Fcap.  8vo,  4s.  6d. 

IMPERFECT   DIGESTION:   ITS   CAUSES   AND 
TREATMENT. 

By  A.  LEARED,  M.D.,  F.R.C.P.,  Senior  Physician  Great  Northern  Hospital. 
"  It  now  constitutes  about  the  best  work  on  the  subject."— Lancet. 

J.  &  A.  CHURCHILL,  New  Burlington  Street;    and  C.  GRIFFIN  &  CO., 
Stationers'  Hall  Court. 

COMMENTARY 

ON   THE 

BRITISH    PHARMACOPCEIA. 

By  WALTER  GEORGE   SMITH,   M.D. 

Fellow  and  Censor  King  and  Queen's  College  of  Physicians  in  Ireland,  Examiner 
in  Materia  Medica,  Q.U.I.  Assistant-Physician  to  the  Adelaide  Hospital. 
Crown  8vo.     12s.  6d. 


London : 
SMITH,  ELDER  &  Co.,  15,  WATERLOO  PLACE. 

Just  Published,  Third  Edition,  fcap.  8vo,  7s.  Qd. 

A  MANUAL  OF  MATERIA  MEDICA  AND  THE- 

RAPEUTICS ;  embracing  all  the  Medicines  of  the  British  Pharmacopoeia. 
By  Alexander  Milne,  M.D.  Edited,  revised,  and  re-arranged  by  William 
Craig,  M.D. 

By  the  same  Author,  price  Is. 

POSOLOGICAL  TABLES :  being  a  Tabular  Arrangement 
of  all  the  Medicines  contained  in  the  British  Pharmacopoeia,  with  Dose, 
Action,  and  Form  of  Administration  ;  containing  also  Appendix  on  Poisons, 
and  Index  of  Diseases.     New  edition.     Revised  by  Dr.  W.  Craig. 

Edinburgh  :  E  &  S.  LIVINGSTONE.    London  :  SIMPKIN,  MARSHALL  &  Co. 

A  Synopsis  of  the  British  Pharmacopoeia.    For  the  use  of 

Students  and  Dispensers.     Interleaved  for  the  purpose  of  a  Note  Book. 
2s. 

A  Pocket  Companion  to  the  British  and  London  Phar- 
macopoeias, with  Map.    5s.    Eighth  edition. 

A  Medico-Botanical  Map.     Folded,  2s.  6d ;  mounted,  4s.  6d. 

A  Series  of  Pharmaceutical  Labels.  .  3s.  6d. 

BY 

GEORGE   BARBER,   27,    Botanic  Road   (late   51,   Great    George 

Street),  Liverpool. 

Simpkin,  Maeshall  &  Co.,  Stationbrs'  Hall  Court,  London. 
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Recently  Published,  in  8vo,  price  14s. 

SCIENCE  PAPERS,   Chiefly  Pharmacological  and 

Botanical.  By  Daniel  Hanbury,  F.R.S.,  late  Examiner  of  the  Pharma- 
ceutical Society.  Edited,  with  Memoir,  by  Joseph  Ince,  F.C.S.  With 
Portrait,  engraved  by  C.  H.  Jeens,  and  numerous  illustrations. 


PHARMACOGRAPHIA  :  A  History  of  the  Principal  Drugs 
of  Vegetable  Origin  met  with  in  Great  Britain  and  British  India.  By  F.  A. 
Fluckiger,  Ph.D.,  and  Daniel  Hanbury,  F.R.S.     8vo,  18s. 


MACMILLAN  &  CO.,  LONDON. 


SCHOOL  OF  MIDWIFERY,  BRITISH  LYING-IN  HOSPITAL. 

Educated  Ladies  are  received  in  this  Institution  to  be  instructed  in  Midwifery. 
Clinical  and  Theoretical  Lectures  are  delivered  by  the  Physicians.  They  have 
every  facility  for  obtaining  a  thorough  practical  education.  Bespectable  women 
are  also  received  to  be  trained  as  Monthly  Nurses.  For  terms  and  particulars 
apply  to  the  Matron,  Endell  Street,  Long  Acre,  London. 

EXAMINATIONS.    POSTAL  STUDY. 

l&'R.     J.     TTJX-iILjY     (Hill's  Prizeman), 

CHEMIST,  TUNBRIDGE    WELLS, 

Continues  to  prepare  Gentlemen  for  the  Minor  and  Preliminary,  by  his  Postal  System,  estab- 
lished 1872.    Fee — Minor,  One  Guinea ;  Preliminary,  10s.  6d.      Enclose  stamped  addressed 
envelope  for  particulars.     "MINOR"  STUDENTS  UNDER  21  should  write  for  particular^ 
of  the  Junior  Course.    Prizes  given  monthly. 
%*  "How  to  Prepare  for  the  Minor,"  12  stamps ;  "  How  to  Write  Equations,"  12  stamps. 

Thirty-three  per  cent,   off  Printed  List  of  Fees 

for  Analysis  is  allowed  to  Chemists 

and  Druggists   by 

f[R.    £ha£.    Jiei^ch,    p.f.jS., 

Late  Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital ;  Superintending  Gas 

Examiner  to  the  Corporation  of  the. 

City  of  London,  <&c. 

CITY  LAB0RAT0RY-8,  SAVAGE  GARDENS,  E.C. 


Consultations   by  Appointment. 

INVESTIGATIONS    FOR    PATENTS,    Etc.,    CARRIED    OUT. 

List  of  Fees  sent  on  application. 
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STAMMERING, 

^TUTTEKING,  LISPING,  FALSETTO,  recent  or  of  long  standing,  due  to 
^  Nervousness,  or  any  other  cause,  irrespective  of  Age  or  Sex  (without  any 
Mechanical  Appliances),  permanently  CUBED  by  Dr.  ALTSCHUL,  Professor  of 
Vocal  Physiology,  who  has  made  the  above  his  special  lifelong  study.  Rational, 
rapid  Method.     Confidence  guaranteed. 

No  fee  for  an  Interview. 


PUBLIC  SPEAKING,  EXTEMPORANEOUS  ORATORY, 
READINGS,  &c. 

THE    VOICE    ATTUNED    AND    STRENGTHENED. 

Prepares  most  successfully  for  the  Lectube-room,  as  well  as  for  Parliament, 
Polpit,  Bar,  or  Stage. 

Long  experience.     Pupils :    Peers,  M.P.'s,  Clergymen,  Public  Readers,  Lec- 
turers, Physicians,  etc. 


Dr.   ALTSCHUL,    9,    Old   Bond    Street, 
London,  W. 

Dft  BABR  MEADOWS  ON  SKIN  DlSEA8E,^c. 

Seventh  Edition,  price  Half  a  Crown. 

ERUPTIONS :  THEIR  REAL  NATURE  AND  RATIONAL  TREATMENT. 
Remarks  on  the  Abuse  of  Arsenic  and  other  reputed  Specifics. 

Now  Ready,  Third  Edition,  cloth,  post  free ,  13  stamps. 

ERRORS  OF  HOMOEOPATHY. 
"  Wishes  it  every  success."— The  First  Pres.  Gen.  Med.  Council. 
"  A  clever  expose  of  the  system."— The  Med.  Circular. 

Also,  just  published,  post  free,  32  stamps. 

AFFECTIONS   OF  THE   DIGESTIVE   ORGANS  AND  OF  THE    SKIN. 
Clinical  Observations,  Cases,  and  Commentaries. 


LONDON :  G.  HILL,  154,  Westminster  Bridge  Road. 

EICHARD  KIMPTON'S  Medical  Circulating  Library,  containing  all  the  Newest 
Publications.  Subscription,  One  Guinea  per  annum,  commencing  any 
date.  New  Books  supplied  at  3d.  in  the  Shilling  Discoont  when  taken 
by  purchaser,  and  20  per  cent,  when  sent  home.  Books  purchased  in  any 
quantity. 

RICHARD  KIMPTON,  31,  Wardour  Street,  Oxford  Street,  W. 

To  trie  Pharmaceutical   Society  of  Great  Britain. 

HENRY    KIMPTON, 
CHEMICAL  AND  PHARMACEUTICAL  BOOKSELLER, 
82,   High   Holborn,  London.,  W.C. 

CATALOGUE    OJST    APPLICATIOIT. 
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MEDICINAL    PLANTS. 

By  ROBERT   BENTLEY,  F.L.S.,   Professor  of  Botany  in  King's 

College;    and    HENRY    TRIMEN,    M.B.,    F.L.S.,  Department    of 

Botany,  British  Museum. 

In   about  40  Monthly  Parts,   each  containing  Eight    Coloured  Plates,  with 

Description,  and  Account  of  the  Properties  and  Uses  of  each  Plant. 

Parts  IV.  to  XV.,  large  8vo.,  5s.  each. 

The  following  Coloured  Plates,   with  Descriptive   Text,  have 
been  published  during  the  past  year: — 


Past  4. 
Brassica  (sinapis)  nigra 
Brassica  (sinapis)  alba 
Linum  usitatissimum 
Ruta  graveolens 
Citrus  Limonum 
Paullinia  sorbilis 
Dorema  Aucheri ) 
(Doable  Plate)  J 

Paet  5. 
Helleborus  niger 
Chondrodendron  tomentosum 
Haematoxylon  campechianum 
Hagenia  abyssinica 
Datura  Stramonium ") 
Double  Plate        J 
Atropa  Belladonna 
Ficus  Carica 

Part  6. 
Anamirta  paniculata 
Canella  alba 
Barosma  betulina 
Barosma  serratifolia 
Physostigma  venenosum 
Pterocarpus  Marsupium 
Pterocarpus  santalinus 
Hemidesmus  indicus 

Paet  7. 
Illicium  anisatum 
Polygala  Senega 
Camellia  Thea 
Melaleuca  minor 
Uncaria  Gambier 
Chimaphila  corymbosa 
Ophelia  Chirata 
Schcenocaulon  officinale 


Paet  8. 
Althaea  officinalis 
Balsamodendrum    Opobalsa- 

mum 
Exogonium  Purga 
Nicotiana  Tabacum 
Ricinus  communis ") 
(Double  Plate)     > 
Pinus  Larix 
Canna  edulis 

Paet  9. 
Cissampelos  Pareira 
Podophyllum  peltatum 
Cistus  creticus 
Geranium  maculatum 
Polygonum  Bistorta 
Myristica  fragrans 
Circuma  longa 
Vanilla  planif  olia 

Paet.  10. 
Viola  odorata 

Cinnamodendron  corticosum 
Krameria  triandra 
Krameria  Ixina 
Toluifera  Pareirae 
Tamarindus  indica 
Valeriana  officinalis 
Hyoscyamus  niger 

Paet  11. 
Jateorbiza  Calumba) 
(Double  Plate)      $ 
JEgle  Marmelos 
Picrsena  e'xcelsa 
Rhamnus  Frangula 
Rubus  villosus 
Artemisia  Absinthium 
Taxus  baccata 


Paet  12. 
Cochlearia  Armoracia ) 
(Double  Plate)        f 
Trigonella  Fcenum-graxum 
Rosa  gallica 
Fraxinus  Ornus 
Thymus  vulgaris 
Daphne  Mezereum 
Pinus  sylvestris 

Paet  13. 
Aconitum  Napellus ") 
(Double  Plate)     j 
Tinospora  cordifoha 
Mucuna  pruriens 
Inula  Helenium 
Anacyclus  Pyrethrum 
Artemisia  pauciflora 
Strychnos  Nux-vomica 

Paet  14. 
Delphinium  Staphisagria 
Potentilla  Tormentilla 
Ecballium  Elaterium 
Carum  Carui 
Convolvulus  Scammonia 
Lavandula  vera 
Nepeta  Cataria 
Marrubium  vulgare 

Paet  15. 
Erythroxylon  Coca 
Cytisus  Scoparius 
Prunus  Laurocerasus 
Eucalyptus  Globulus ") 
(Double  Plate)       $ 
Cephaslis  Ipecacuanha 
Rosmarinus  officinalis 
Laurus  Nobilis 


"  The  illustrations  are  worthy  of  the  text,  and  that  is  high  praise." — British 
Medical  Journal. 

"  We  anticipate  that  it  will  form  an  invaluable  addition  to  our  works  on  Materia 
Medica." — Edinburgh  Medical  Journal. 

"  In  the  execution  of  the  plates  and  the  composition  of  the  text  there  has  been  no 

falling  off  from  the  high  standard  evidenced  in  the  earlier  numbers The 

authors  are  bent  on  making  their  work  complete  in  every  sense." 


-Lancet. 


J.  &  A.  CHURCHILL,  New  Burlington  Street. 


XMAS.    ACCOUNTS. 

MERHITT  &  HATCHER  send,  post  free,  on  application,  a  variety  of  Samples 
and  Prices  of  MEDICAL  BILL  FORMS,  by  which  a  great  saving  of  time 
In  making  out  accounts  is  effected. 

Merbitt  &  Hatcher,  Printers,  2,  Grocers'  Hall  Court,  Poultry,  London,  E.C. 
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THE   SCHOOL  OF  PHARMACY 


PHARMACEUTICAL    SOCIETY    OF    GREAT    BRITAIN. 


LECTURES. 

Chemistry  and  Pharmacy. 

By  Peofessob  Redwood. 
On   Monday,  Tuesday,    and  Wednesday 
Mornings,  from  9  till  half -past  10  o'clock. 

FEES.  £    *.   d. 

One  Course  (five  mouths)  ..  ..330 
An  entire  Session  (two  Courses)  ..440 
Perpetual  admission        5    5    0 

There  are  Two  of  these  Courses  during 
the  Session,  the  Course  which  commences 
in  October  and  ends  in  February  being 
repeated  in  the  following  five  months. 


Botany  and  Materia  Medica. 

By  Professob  Bentley. 
On    Thursday,    Friday,     and     Saturday 
Mornings,  at  9  o'clock. 

FEES.  £    g.  d. 

Botany  and  Materia  Medica,  one    Course)     „    „    „ 

(five  months) / 

An  entire   session  (two  Courses)  including )      o    o    a 

Systematic  and  Practical  Botany  . .  J  6  d  ° 
Systematic  and  Practical  Botany,  separately  110 
Perpetual  admission  to  all  the  Courses  ..440 

The  First  Course,  extending  from  October 
to  the  end  of  February,  comprises  Botany 
and  Materia  Medica,  with  especial  reference 
to  Structural  Botany  and  the  use  of  the 
Microscope.     The    Second   Course,    which 


commences  in  March  and  extends  to  the 
end  of  July,  comprises  Botany  and  Materia 
Medica,  with  especial  reference  to  System- 
atic and  Practical  Botany. 


Practical  Chemistry. 

Pbofessob  Attfield,  Ph.D.,  F.C.S. 
Demonstrator— Robebt  H.  Davies,  F.C.S. 
Assistant-Demonstrator— Alfbed     Senieb, 

M.D.,  F.C.S. 


HoHrs  of 
Study. 


One         Two    |  Three        Five         Ten 

Months.1  Months.  Months. 


Month.    Months.  Months. 


10  to  5  daily,) 
Sat.  10  to  2  . .  j 

Three  days] 
weekly,  or  3  > 
hours  daily   . .  ) 

Two  days  week-) 
ly,  or  2  hours  , 
daily ) 


£    ».   d. 
4    4    0 


2  17    6 
2    2    0 


£   t.  d 

7    7    0 


4  17    6 
3  10    0 


£   ».  d. 
10  10  0 


6  16  6 
4  17  6 


e  t.  d. 

15  15  0 


10  10  0 
7    7   0 


£    t.  d. 
26    5  0 


17  17  0 
12  12  0 


The  Laboratories  are  open  from  ten 
o'clock  in  the  morning  until  five  in  the 
afternoon  daily,  except  on  Saturdays,  when 
they  are  closed  at  two  o'clock. 

An  independent  course  of  study  of  any 
length  can  be  commenced  on  any  date,  a 
pupil's  term  even  extending,  if  necessary, 
from  one  session  into  another. 


Prizes.— Silver  and  Bronze  Medals  and  Certificates  of  Honour  and  of  Merit  are  offered 
for  competition  in  each  of  the  three  Classes  by  the  Council  of  the  Pharmaceutical  Society. 

Certificates  of  Attendance  are  given  by  the  Professors. 

Text-Books.— Attfield's  "Chemistry,"  Bentley's  "  Botany,"  "British  Pharmacopoeia," 
Fownes'  "Chemistry,"  Ganot's  "  Physics,"  Pereira's  (one-vol.  edition)  "  Materia  Medica." 

Extract  from  the  Professors'  Prospectus. — "  The  Professors  strongly  advise  all 
learners,  both  before  and  during  attendance  at  the  school,  to  avoid  studying  merely  by  way 
of  '  preparation  for  examination,'  For  *  examination '  by  the  most  highly  skilled  '  Board,' 
with  ample  time  at  its  disposal  and  a  wide  area  from  which  to  select  questions,  is  admitted, 
by  all  authorities  on  education,  whether  statesmen,  teachers,  or  examiners,  to  be  but  a  par- 
tial test  of  knowledge  and  an  extremely  imperfect  test  of  education.  The  student  who 
only  seeks  the  kind  of  information  which  will  enable  him  to  pass  an  examination  mistakes 
the  means  for  the  end.  So  far  from  examination  being  the  end,  and  knowledge  the  means 
by  which  that  end  is  accomplished,  knowledge  should  be  the  end  in  view,  and  examination 
be  regarded  as  a  rough  and  partial  test  of  the  extent  to  which  knowledge  has  been  obtained. 
Not  alone  the  knowledge  which  can  be  tested  by  examination,  but  that  which  cannot  be  so 
gauged  should,  in  all  honour  and  in  the  highest  self-interest,  be  the  knowledge  ever 
assiduously  sought.  The  desire  should  be  not  for  knowledge  which,  wanted  only  for  the 
temporary  purpose  of  examination,  is  rapidly  gained  and  as  rapidly  lost,  but  knowledge 
which  will  last.  In  short,  the  one  desire  should  be  education ;  that  is,  knowledge  accom- 
panied by  enlightenment  of  the  understanding,  mental  training,  mental  discipline,  and 
general  elevation  of  the  intellect.  As  for  'examination,'  students  of  the  school  may  rest 
assured  that  if  they,  guided  by  the  Professors,  work  diligently,  thoughtfully,  deliberately, 
and  thoroughly,  they  will,  with  ease  and  pleasure,  pass  any  examination  in  the  subjects  in 
which  they  have  thus  been  truly  educated." 


Application  for  admission  to  the  School,  for  Prospectuses,  or  for  further  information,  may  be  made 
to  the  Professors,  or  their  Assistants,  in  the  Lecture  Room  or  Laboratories,  17,  Bloomsbury 
Square,  London,  W.C. 
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WESTMINSTER   COLLEGE   OF  CHEMISTRY  AND 
PHARMACY, 

133,  ST.  GEORGE'S  ROAD,  SOUTHWARK,  and  62,  LAMBETH 
ROAD,  LONDON,  S.E. 


It  is  a  well  known  fact  that  more  Students  pass  from  this  Institution  than  from 
any  other  School.     The  Session  extends  from  September  1st  to  July  25th. 


Prize  Medals  are  competed  for  by  the   Minor  Students  in   February, 
October,  and  December. 


June, 


1st  Prize— Silver  Medal  of  the  College,  with  free  tuition  for  the  Major,  or  Books 
to  the  value  of  £2.     2nd  Prize — Bronze  Medal.     3rd — Certificate  of  Merit. 

Certificates  of  Attendance  are  awarded  to  all  diligent  Students. 


For  the  whole  Course,  £10  10s.  ;  Three  Months,  £7  7s. ;  One  Month,  £3  3s. 
Board  and  Apartments  (if  required)  £1  Is.  per  week. 

TEXT    BOOKS. 

Attfield's  Chemistry,  Bentley's  Botany,  Wills'  Pharmacy  and  Materia  Medica, 
British  Pharmacopoeia  and  Selecta  e  Prescriptis. 


WILLS'    NEW    POSTAL    SYSTEM 


MINOR  EXAMINATION. 

Fee,  One  Guinea. 

SUCCESS  GUARANTEED. 

At  the  present  time  there  are  upwards  of 

800  Students  availing  themselves    of   this 

valuable  opportunity   of  instruction.     Cost 

of  Specimens,  Printing,  etc.,  £500. 

The  following  are  the  Contents: — 

600  Bentley  and  Trimen's  Medicinal      Cost. 
Plants   £200  0  0 

300  Stephenson  and  Churchil's  Me- 
dicinal Plants    

Cost  of  Printing  100  Lectures  on  the 
various  subjects       

5000  Valuable  Autograph  Prescrip- 
tions, Binding  Bentley  and 
Trimen's  M.  Plates 

Lithographing  1000  Difficult  For- 
mulae for  Mixtures,  Emul- 
sions, Pills,  etc.,  etc 

For  revising  and  assisting  in  writ- 
ing Lectures      

Boxes,  Books,  etc.,  etc 


25  0  0 
130  0  0 


50  0  0 


10  0  0 


50  0  0 
35  0  0 


£500  0  0 
%•  The  above  Specimens,  with  the  names 
and  address  of  the  students,  may  be 
seen  on  application  at  the  College. 


MAJOR  EXAMINATION 

Fee,  One  Guinea. 

SUCCESS  GUARANTEED. 

In  order  to  enable  gentlemen  in  business 
to  obtain  the  Pharmaceutical  (Major)  Di- 
ploma, Mr.  Wills  has  adopted  a  special 
System  of  Postal  Instruction.  The  course 
consists  of  100  lectures,  as  delivered  daily  at 
the  College,  each  containing  four  pages  of 
printed  matter  with  questions  on  the  extrac- 
tion of  metals,  estimation  of  *ditto,  formula?, 
and  modes  of  preparing  the  different  amines 
and  amides  with  examples,  alcohols,  ethers, 
quantitative,  qualitative,  volumetric,  gravi- 
metric, combustions,  vapour  densities,  sp. 
gravities,  heat,  light,  electricity  and  magnet- 
ism, the  principal  points  on  botany  and 
materia  medica,  estimation  and  extraction 
of  the  alkaloids,  and  the  whole  of  the 
botanical  plates  as  advertised  in  the  Minor 
course. 

References  given  to  more  than  fifty  gentle- 
men who  are  in  business  and  availing 
themselves  of  this  opportunity  of  instruc- 
tion. 

N.B.— Gentlemen  desirous  of  doing  the 
analysis  at  home  will  receive  a  large  number 
of  powders  and  solutions  free  of  cost. 


FOR  SYLLABUS,  ETC.,  APPLY  TO 

Jffr.  GE0KGE  S.  V.  WILLS,  M.P.S.,  Principal. 
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SYSTEMA    OMNIA    VINCIT." 


THE 


KENNINGTON    ROAD,    S.E. 


This  School,  which  possesses  the  most  elegantly  fitted  LABOKATOKY 
in  Great  Britain,  also  affords  the  most  systematic  course  of  instruction,  ex- 
tending over  ten,  five,  or  three  months,  as  the  student  may  find  necessary, 
according  to  the  extent  of  his  previous  studies.  The  knowledge  imparted  is 
such  as  to  secure  both  present  success  and  future  benefit  in  life. 

PKIZE  MEDALS  and  CEETIFICATES  OF  MEKIT  are  awarded  by  visiting 
examiners. 


The  Terms  are  similar  to  those  of  other  recognised  schools. 


For  Syllabus,  etc.,  apply  (with  Stamp)  to 

W*    BAXTER,    Secretary, 

At  the  School  Offices,  Central  PublicLaboratory,  Kensington  Cross,  S.E. 


TEXT    BOOKS. 
Dr.  Muter's  Pharmaceutical  Chemistry  ... 
Dr.  Muter's  Organic  Materia  Medica     ... 


15s.  Od. 
5s.  6d. 


N.B.— Analyses  for  the  Trade,  both  Chemical  and  Micro- 
scopical, performed  at  the  South  London  Central  Public 
Laboratory  on  the  usual  terms. 
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OHEMISTS'      TRANSFERS, 

32,  Ludgate  Hill,  London. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  address  on  matters  of  Sale,  Purchase,  and  Valuation-. 

The  Business  conducted  by  Messrs.  Okeidgb  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  advertising  columns  of  the  Pharmaceutical  Journal  since  the  year  1846, 
and  is  well  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  from  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  facilitate  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  obtain. 

N.B.— No  charge  to  Purchasers. 


WYE  House  Asylum,  Buxton,  Derbyshire,  for  the  Middle  and  Upper  Classes 
of  both  sexes,  is  beautifully  situated  in  the  healthy  and  bracing  climate 
of  the  Derbyshire  Hills,  and  is  directly  accessible  by  the  Midland  and  the  London 
and  North  Western  Railways.  For  terms  and  other  particulars,  address  the 
Resident  Physicians,  Drs.  T.  &  F.  K.  Dickson. 

Registered  Trade  Mark. 


CAUXIOIV 

TO  CHEMISTS,  DRUGGISTS,  &  OTHERS. 

It  having  come  to  my  knowledge  that  imitations  of  my  PERSIAN  INSECT 
DESTROYING  POWDER  are  being  sold, 

E  herefeg  (Stbe  Notice,  That  I  shall,  as  I  have  on  previous  occasions,  take 
prompt  and  decisive  proceedings  against  any  person  so  acting. 

No  one  has  the  slightest  right  to  copy  the  name  "  PERSIAN  INSECT 
DESTROYING  POWDER,"  and  any  person  using  Labels  in  imitation  of  those 
used  by  me  is  liable  to  an  Action  for  Damages,  and  I  shall  feel  obliged  by  in- 
formation of  such  infringement  being  sent  in  confidence  to  me. 

I  am  determined,  at  any  cost,  to  prevent  fraudulent  imitations  of  my  unsur- 
passed article,  the  preparation  of  which  cannot  be  made  by  any  other  than  myself. 

I  beg  to  remind  also  that  the  law  takes  notice  of  "  INTENT"  as  to  fraudulent 
sale,  i.e.,  if  a  purchaser  desires  my  article,  viz.,  "PERSIAN  INSECT 
POWDER,"  and  ANY  OTHER  is  sold  him,  an  Action  may  be  brought  and 
substantial  damages  awarded. 

THOMAS    KEATING, 

1,  LONDON  HOUSE  YARD,  ST.  PAUL'S  CHURCHYARD, 
LONDON,  EC. 
June  19,  1876. 
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Mr.    D.    E.    WILSON'S 

(RESIDENT)  INSTITUTION  FOR 

HOSPITAL  TRAINED  NURSES, 

96,  Wimpole  St.,  Cavendish  Sq., 

LONDON,    W. 


For  upwards  of  ten  years  the  most  eminent  of  the  Medical  Profession  and  the 
Public  have  been  supplied  at  a  moment's  notice  with  OUR  OWN  NURSES, 
WHO  RESIDE  WITH  US.  Certificates  can  be  produced  from  each  case  the 
Nurse  has  attended  for  Character  and  most  Skilful  Nursing. 

The  most  experienced  Nurses,  and  the  largest  staff  in  London  for  Medical, 
Surgical,  Monthly,  Mental,  Fever  Cases,  etc.     A  large  staff  of  Monthly  Nurses. 


OUR  FEVER   NURSES   RESIDE  IN  A  SEPARATE    HOUSE. 


MALE    ATTENDANTS    SUPPLIED. 


THE  MEDICAL  PROFESSION  and  the  PUBLIC  can  always  rely  upon 
being  supplied  with  Nurses  suitable  for  any  cases  at  THIS  INSTITUTION, 
as  we  have  the  largest  ESTABLISHMENT  and  the  most  SKILLED  NURSES 
in  LONDON. 


NURSES  sent  to  all  parts  of  ENGLAND  and  the  CONTINENT, 
upon  particulars  of  the  case  being  supplied  PERSONALLY  or  by 
LETTER  or  TELEGRAM,  to  Mr.  WILSON,  or  to  the  LADY 
SUPERINTENDENT. 


CAUTION.— The  chief  feature  of  this  Establishment,  our 
Nurses  being  resident,  we  guarantee  their  respectability  and 
skill,  whereas  out-door  Nurses  are  known  little  about,  and 
such  as  we  would  not  employ. 
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RELIABLE,  SOLUBLE,  &  PERMANENT. 

SUGAR-COATED     PILLS 

OF   THE 

BRITISH  PHARMACOPGIA, 
and  useful  Formula, 

R.    HAMPSON, 

205,  ST.  JOHN    STREET    ROAD,    LONDON,    E.C. 

Supplied  through  the  "Wholesale  Drug  Houses. 
A  Price  Current  and  Sample  post  free. 


JAMES'S       FEVER       POWDER. 

4s.  6d.  per  bottle ;  packets,  2s.  9d.  each. 

Prepared  and  Sold  by  J.  L.  KIDDLE, 

31,    HUNTER    STREET,    BRUNSWICK    SQUAEE,    LONDON 

and  may  be  had  of  all  Wholesale  Druggists. 

Established  40  Years. 

ETHER    SULPHURIC. 

FOR  REFRIGERATORS,  ANESTHESIA,  ETC.,  AND 
PURE,  FOR  MEDICINAL  USES. 

MANUFACTURED   BY 

DUNN    6fc    COMPANY, 

MANUFACTURING    CHEMISTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM. 

Late  of  10,  Princes  Square,  Finsbury,  London. 


METHYLENE 

(Bichloride) 
Discovered  to  be  a  general  Anaesthetic  by  Dr.  Richardson,  in  1867, 
from  which  time  we  have  given  special  attention  to  its 
manufacture. 
Experience  has  proved  it  to  be  safer,  and  in  every  respect  better,  than 
Chloroform.    1  lb.  Bottles,  16s.  ;  8  oz.  8s.  6d.  ;  4  oz.  4s.  -6(2.  ;  2  oz.  2s.  6d. 
COMPOUND  ANESTHETIC  ETHEB, 
For  producing  Local  anesthesia. 
In  4  oz.,  10  oz.,  and  20  oz.  bottles,  2s.,  4s.,  and  7s. 
STYPTIC  COLLOID, 
For  promoting  the  Healing  of  Wounds  by  the  first  intention,  for  treating  Open  or 
Fetid  Wounds,  and  for  arresting  Haemorrhage.    In  2  oz.  and  4  oz.  bottles,  with 
brush,  2s.  6d  and  4s.  6d. ;  16  oz.,  12s. 
OZONIC  ETHEB, 
OS  ETHEREAL  PEROXIDE  OF  HYDROGEN,  for  DIABETES,  WHOOP- 
ING Cough,  &c.    In  4  oz.  stoppered  bottles,  3s.  6d. ; 
and  16  oz.,  12s. 
PEBOXIDE  OF  HYDEOGEN. 
Dose  from  half  a  drachm  to  two  drachms. 
CHABCOAL   CAPSULES, 
Containing  pure  Vegetable  Ivory  Char- 
coal.    In  boxes,  2s.  6d.  each. 
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Chemical  Food,    or   Parrish's   Syrup.     . 

* „*  Each  teaspoonful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 
smaller  proportions  of  the  Alkaline  Phosphates,  all  in  perfect  solution.  One  or 
two  teaspoonfuls  at  mealtime. 


Syrup  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrup  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Quinine,  and  Strychnine. 

Syrup  of  Hypophosphite  of  Iron- 

Syrup  of  Hypophosphite  of  Lime. 

Syrup  of  Hypophosphite  of  Soda. 


Compound  Syrup  of  Hypophosphite  of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine.         , 
Syrup  of  Peracetate  of  Iron  and  Quinine. 
Solution  of  Peracetate  of  Iron. 
Do.    Glacial. 
Clinical  experience  has  proved  that  this 

preparation   contains  Iron  in  the  most 

assimilable  form. 
Solution  of  Peracetate  of  Iron  and  Quinine. 


COD  LJYER  OI*EIN. 

This  preparation,  is  prepared  from  the  finest  Newfoundland  Oil,  containing  all  the  active 
principles,  without  its  impurities,  and  will  be  found  to  agree  with  the  most  delicate  stomachs. 
Phosphorised  Cod  Liver  Olein.  Cod  Liver  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  Cod  Liver  Oil  with  Bromide  of  Iron. 

•     SYHTJP  OF  HYPOPHOSPHITE  OF  IKON  AND  QUININE. 
This  preparation  has  been  successfully  given  in  Hysteria,  Epilepsy,  bpermatorrhoea,  and 
other  exhaustive  derangements  of  the  Nervous  System. 

Proprietors  of  the  City  of  London  Cough  Lozenges  and  Pills,  Toothache 
Annihilator  and  Antiseptic  Saline. 
Answers  given  to  all  Enquiries,  and  Lists  on  Application. 

lllTkl  &  MSTON,  Pharmaceutical  and  Operative  Chemists, 

105,    (LATE    99).    LONDON    WALL,    E.C. 

SOLUTIO      OPII      PURIF. 

Dose:  same  as  Tincture  British  Pharmacopoeia. 

MESSRS.  C.   J.   HEWLETT   &   SON, 

MANUFACTURING  CHEMISTS, 
Being  conscious  that  the  Medical  Profession  were  sadly  in  want  of  a  reliable  preparation  of 
Opium,  have  much  pleasure  in  announcing  that,  after  several  careful  experiments,  they  have 
succeeded  in  a  preparation,  which  they  offer  with  the  greatest  confidence.  This  PURIFIED 
SOLUTION  OF  OPIUM  will  be  found  preferable  to  the  Liquor  Opii  Sed.,  or  Tincture  of  the 
British  Pharmacopoeia.  From  a  most  careful  and  tedious  process  all  resinous  matter  and 
ether  impurities  are  exhausted,  leaving  all  the  pure  alkaloids  in  their  entirety.  As  an 
ANODYNE  it  will  be  found  unequalled,  and  we  specially  recommend  it  in  OBSTETRIC  and 
all  special  cases  where  pure  Opium  is  required.  Price  8s.  per  lb.   Prepared  at  the  Laboratory, 

Cree  Church  Lane,  Leadenhall  Street,  London,  E.C. 

PRICE    LISTS    FOEWAHDKD    OK    APPLICATION. 

PEPSINA    PORCI. 

MESSRS.  BULLOCK  &  REYNOLDS 

Beg  to  direct  attention  to  the  experiments  upon  Medical  Pepsin,  by  Professor 
Tuson,  recorded  in  the  Lancet,  Aug.  13, 1870,  and  in  the  PharmaceuticalJournal, 
Aug.  20,  1870,  which  incontestably  prove  the  very  great  superiority  of  their  pre- 
paration in  point  of  digestive  power  over  every  other  Pepsin,  British  or  Foreign. 

DOSE:   TWO  TO  FOUR  GRAINS. 

Messrs.  Bullock  &  Reynolds  will  be  happy  to  forward  post  free  a  Reprint  of 
Professor  Tuson's  Paper  on  application. 

3,    HANOVER   STREET,   HANOVER    SQUARE,  W. 

u  u 


658  ADVERTISEMENTS. 


JAMES  WOOLLEY,   SONS  &  CO., 

DRUG   GRINDERS, 

•V^HOLE^ALE  §  J^XPORT  J)F(UQQI£T£, 

AND 

1    Manufacturing  Pharmaceutical  Chemists, 

WAREHOUSE   AND  kAj  LABORATORY  AND 

OFFICES:  g    \\f      P  DRUG  MILLS: 


2  Swan  Court,  g     JK        W         Knowsley  Street, 

Market  Street,  ^hV  Cheetham, 

MANCHESTER. 


Drugs,  Powders,  Preparations  of  the  British,  United  States,  and 
Continental  Pharmacopoeias,  Chemical  Products,  Chemical  and  Phar- 
maceutical Apparatus. 

PRICED  LISTS  AND  CATALOGUES  ON  APPLICATION. 

C.    F.    BUCKLE, 

LABORATORY     &    MILLS, 

77,  GRAY'S  INN  ROAD,  LONDON,  W.C., 

MANUFACTURER   OF 

ORIGINAL  &  SELECT  PHARMACEUTICAL  &  DOMESTIC  PREPARATIONS. 

Expressed  Juices  of  Herbs  and  Fruits — Liquors — Fluid  and  other  Extracts — 
Essences,  Tinctures,  and  Distilled  Waters — Ingredients  ground  for  Percolation — 
Pastils  and  Pastil  Burners — Combinations  of  Fruits  with  Isinglass  as  Jujubes — 
Candies — Vegetable,  Medicinal,  and  Fruit  Syrups.  Chemically  prepared  Gum 
Water ;   and  his  improved  air-tight  capped  Bottles  for  containing  the  same. 

DAVID   SMITH   KIDD, 

&icm*$sd  Wakm  nf  Methylated  Spirits  txi  Witwx 

COMMERCIAL  STREET,  SHOREDITCH,  LONDON,  N.E. 

All  Spirits  warranted  made  purely  from  Grain,  and  63  O.P. 

DECOCT.    RHAMNUS    PRANGUL51    CONC. 

Prepared  by  H.  C  BAILDON  &  SON, 

PHARMACEUTICAL      CHEMISTS,      EDINBURGH. 

"  Mr.  Baildon  has  re-introduced  a  most  valuable  agent  into  our  Materia  Medica,  and  I  am 
disposed  to  say  not  only  a  better  aperient  than  any  other,  but  the  only  aperient  that  we 
have.  We  have  many  cathartics,  but  not  aperients.  .  .  .  It  is  a  remarkable  fact  that 
the  same  doses,  or  rather  less  doses  than  the  original  one,  continue  to  be  operative."— See 
Pharmaceutical  Journal,  page  190  (third  series).     Price  to  the  Trade,  2«.  8d.  per  lb. 
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SULPHO-CARBOLATES. 


Soda,  Zinc,  Lime,  Iron,  Ammonia,  Potash,  Magnesia. 

ROBERT    HAMPSON, 
©perattbe  C&emfet, 

205,    ST.    JOHN    STREET    ROAD,     LONDON,    E.C. 

l,  i^U  lL>  ^.vtracool  ^A-LMA  UHitiSXI,  tor  Promoting  the  Flow  of 
T     Breast  Milk. 

"  I  have  given  this  Preparation  in  a  variety  of  cases,  and  with 
marked  success, — the  flow  of  Breast  Milk  has  considerably  in- 
creased."— Db.  Routh. 

See  Lancet  and  Medical  Times  of  December  24th,  and  British 
iledical  Journal  of  December  7th. 

Sold  Retail  in  6  oz.  bottles,  3s.,  or  double,  5s.  6d. 

Handbills,  with  Testimonials  and  Show-cards,  free. 

May  be  obtained  through  any  Wholesale  Druggist  and  Patent  Medicine 

Warehouse,  or  Direct  from 

THOMAS  GREENISH,  20    New  Street,  Dorset  Square. 


Blatchley's  Celebrated  Bran  and  Almond  Biscuits  are  free  from  starch  and 
sugar,  and  recommended  by  the  profession  in  all  cases  of  Diabetes.  The  Bran,  price  Is.  6d. 
per  lb.,  or  in  boxes  at  5s.,  10s.,  and  20s.;  the  Almond,  2s.  6d.  per  lb.  Also,  the  Prepared 
BRAN  POWDER,  and  GLUTEN  BREAD  and  BISCUITS.  "  The  great  value  of  Bran 
Cake,  as  a  substitute  for  Bread,  has  now  been  established  by  the  experience  of  so  many  indi- 
viduals that  no  argument  is  needed  in  its  favour." — Dr.  Camplin,  "On  Diabetes,"  2nd 
edition,  page  73.— E.  BLATCHLEY  supplies  all  the  Hospitals  in  England.  362,  OXFORD 
STREET.     Established  1838. 

DRUGS,  CHEMICALS,  AND  PHARMACEUTICAL 
PREPARATIONS. 


BARRON,  SQUIRE   &   CO. 

(LATE  DREW,  BARRON  &  CO.), 

BUSH    LANE,    LONDON,    E.C, 

MANUFACTURERS  OF  ALL  DESCRIPTIONS  OF  PHARMACEUTICAL 
PREPARATIONS, 

Beg  to  inform  Merchants,  Shippers,  &c,  that  all  Indents  entrusted  to 
them  will  receive  careful  attention  and  prompt  execution. 


Messrs.  B.,  S.  &  Co.  request  the  attention  of  their  friends  and  the  Trade,  at 
home  and  abroad,  to  their  having  PURCHASED  THE  BUSINESS  of  Messrs. 
JAMES  BASS  &  SONS,  Hatton  Garden,  and  with  it  the  various  Formulae 
from  which  their  Special  Preparations  have  been  made,  and  pledge  themselves 
to  supply  them  in  all  their  integrity. 
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PURE    SPIRITS    OF    WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  &c. 

We  are  now  supplying  Sp.  Fin.  Rect,  fine  qualities,  at  a  very  low  figure  for  cash ;  free 
from  smell,  and  perfectly  clean  ;  for  exportation  likewise.  Packages  to  be  paid  for  and 
allowed  upon  return. 

METHYLATED     SPIRIT     AND     FINISH,     64    0.  P. 

E.  Boweebane  &  Sons  are  selling  the  above  at  the  lowest  possible  cash  price  of  the  day, 
in  quantities  of  Five  Gallons  and  upwards.    Quotations  upon  application. 

NAPHTHA  at  current  market  rate. 
CATALONIAN    SHERRY,  7s.  6d.  per  gallon. 

A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  other  purposes.    Packages  to  be  paid  for  and  allowed  upon  return. 

E.  BDWERBANK  I  SONS,  BI8H0P86ATE  DISTILLERY,  SUN  STREET,  LONDON. 
ORANGE    WINE,    finest    quality; 

Guaranteed  not  to  cause  a  deposit  or  become  opaque  by  the  addition  of  quinine.    6s.  per 
gallon,  net  cash. 
VINEGAR,    MALT,    SUPERIOR,  from   Is.    8d.    to    3s.    6d. 
per  gallon    net  cash. 
BOWERBANK'S 
CELEBRATED     PURE     SPIRITS     OF    WINE 
Is  used  by  all  the  principal  Wholesale  Druggists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.     The  No.  1  and  2,  54°  to  65°,  guaranteed  made  from  grain,  and  will  bear  testing 
with  Ammonia.    It  is  allowed  to  be  the  best  article  out  for  making  Tinctures,  Essences, 
and  the  most  delicate  Perfumes,  being  perfectly  free  from  smell  and  fusil  oil.      Can  be  ob- 
tained through  Druggists,  with  E.  B.  &  Co.'s  name  and  label  on  bottles,  etc. 


BISHOPSGATE  DISTILLERY,   SUN  STREET,  LONDON. 

Also  at  DUNNING'S  ALLEY,  and  1,  LAMB  ALLEY. 

N.B.—No   connection  with  the    House  styled    Bisliopsgate  Distillery  and   Wine    Company. 
Established,  1782.]  [Cheques — London  and  Westminster  Bank. 

Drugs,    Chemicals,    and     Pharmaceutical    Preparations. 


BURGESS,   WILLOWS   &    FRANCIS, 

WfyoltBuh  anb  dkport  graggists,  attb  6p*rati&*  ^pharmacists, 
101,  HIGH  HOLBOKN,  LONDON,  W.C.    Established  1751. 

Prices  Current  on  Application. 
Orders    Specially    Prepared   and   Packed   for   Exporation. 

B.  ROBINSON, 

gBararfactnrrag  Cjjemist  anb  JttstiUer, 

PENDLETON,  MANCHESTER. 
Concentrated  Waters,  Infusions,  Decoctions,  Liquors,  Syrups, 
etc.,  etc.  Robinson's  Patent  Solvent  Pencil,  an  Effectual 
Application  for  removing  Corns  and  Warts,  etc.  Retail,  7\d. 
each.  Robinson's  Dental  Syeinge,  successfully  used  in 
Toothache.    Price  7£d.  each.    N.B. — Price  List  of  Specialities  may  be  had  on  Application. 

SIR  WM.  BURNETT'S 

DISINFECTING      FLUID 

IS    SPECIALLY    RECOMMENDED    FOR   USE   BY 

HER  MAJESTY'S  PRIVY  COUNCIL 

For  Deodorising  and  Disinfecting. 

Recommended  by  the  Medical  Profession  for  the  last 

twenty-five  years. 

BUMETT  &  Co.,ManufacturerSj90,CannoiiSt,  E.C. 
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DR.  J.  COLLIS  BROWNE'S 

CHLORODYNE. 


IMPORTANT  CAUTIONS 

From  Lord  Chancellor  SELBOKNTE, 

Vice -Chancellor   Sir    W.  PAGE  WOOD,  and  the 

Lords  Justices  of  Appeal. 


VICE-CHANCELLOR  SIR  W.  PAGE  WOOD,  by  whom  the  suit  in  Chancery  was  first 
heard,  stated  in  his  judgment  that  "  Dr.  J.  Collis  Browne  was  undoubtedly  the  Inventor  of 
Chlorodyne,  that  the  whole  story  of  the  defendant  Freeman  was  as  deliberately  untrue  as 
the  falsehood  he  had  deposed  to  with  reference  to  the  use  of  his  Chlorodyne  in  the  hospital." 

THE  VICE-CHANCELLOR  also  stated  "  that  Chlorodyne  was  a  fanciful  name,  and  had 
application  been  made  sooner,  the  Court  would  have  given  Dr.  Browne  protection." 

LORD  CHANCELLOR  SELBORNE  coincided  with  the  judgment  of  the  Vice-Chancellor 
upon  this  point,  and  stated  "that  had  application  been  made  at  a  proper  time  and  place, 
the  Court  would  have  found  means  to  restrain  the  Defendant  from  misrepresenting  the 
decision  of  the  Vice-Chancellor." 

LORD  JUSTICE  JAMES,  on  appeal,  stated  in  his  judgment,  "that  the  Defendant  Free- 
man had  made  a  deliberate  misrepresentation  of  the  decision  of  Vice-Chancellor  Wood." 


It  was  proved  in  court,  on  affidavit  by  Mrs.  Forbes,  of  Paris,  that  the  testimonial  published 
in  the  "  Times,"  November  14th,  1865,  speaking  of  the  great  efficacy  of  Chlorodyne  in  Cholera, 
referred  to  Dr.  J.  Collis  Browne's  Chlorodyne,  and  that  she  never  used  any  other,  that  she 
had  written  to  the  Defendant  Freeman  to  that  effect ;  notwithstanding  which  notice  the 
Defendant  publishes  the  said  testimonial  as  referring  to  his  medicine. 

The  Editor  of  the  "  Medical  Times  ana  Gazette,"  in  his  report  on  Chlorodyne,  January  13th, 
1866,  gives  information  that  the  Chlorodyne  referred  to  was  the  medicine  introduced  by  a 
retired  Army  Medical  Officer,  which  was  Dr.  J.  Collis  Browne.  Still  this  is  published  by  the 
Defendant  as  testimony  to  his  medicine. 

Numerous  affidavits  from  eminent  Physicians  and  others  were  produced  in  Court,  stating 
that  Dr.  J.  Collis  Browne  was  the  inventor  of  Chlorodyne,  and  that  when  prescribing  they 
mean  no  other. 

The  Defendant  himself  publishes  that  his  compound  is  in  effect  and  composition  quita 
different  to  any  other  preparation  j  nevertheless  he  assumes  the  name,  testimonials,  etc.,  oi 
Chlorodyne. 

The  following  eminent  firms  stated  on  affidavit  that  Dr.  J.  Collis  Browne  was  the  discoverer 
of  Chlorodyne,  and  that  they  always  supplied  the  preparation  as  the  Original  Chlorodyne, 
or  when  Chlorodyne  was  asked  for— 


The  Apothecaries'  Hall,  Lo»dow. 
Messrs.  Allen  &  Hanbury. 
John  Bell  &  Co. 
„         Baron  &  Harvey. 
„        Burgoyne  &  Burbidge. 


Messrs.  Cox  &  Gould. 
„        Corbyn  &  Co. 
„         Evans  &  Lescher. 
„         Morson  &  Son. 
„        Savory  &  Moore. 


Sold  in  Bottles — 1*.  lid.,  2s.  9d.,  4s.  6d.,and  lis.     Usual  Discount  to  the 

Profession. 


SOLE  MANUFACTURER, 

J.    T.    DAVENPORT,    Pharmaceutist, 

33,  GREAT  RUSSELL  STREET,  BLOOMSBURY  SQUARE,  LONDON. 
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Medal,  Paris ;  Honourable  Mention,  London ;  Medal,  Dublin. 


grogs,  Cjpmicals,  antr  |){jamacttrfical  iupratbns. 

HIRST,  BROOKE  &  HIRST, 

WHOLESALE  DRUGGISTS  &  MANUFACTURING  CHEMISTS, 

AIRE     STREET,    LEEDS;    AND    AIRDALE    CHEMICAL 

WORKS,  HUNSLET,  LEEDS. 


MANUFACTUKEKS   OF 


Pharmaceutical    Preparations,  ;    Acid   Acetic ;     Naphtha 

Rect. ;    Pulv.  Carbo.  Lign.;  Liq.  Ammon.  Fort.; 

Ung.  Hyd.  Fort. 

Also  of  BEITISH  WINES  ;    HIGHLY   PEEFUMED   TOILET   SOAPS  and 

PEEFUMEEY ;   EXT.  INDIGO ;  SHEEP  OINTMENT  ;  VAENISHES, 

PAINTS,  COLOUES,  etc.,  etc. 

DBUG       GRIITDERS. 

PEOPRIETOES  OF 

HIRST  &  BROOKE'S 

ORANGE-QUININE    TONIC-WINE. 

Prepared  according  to  the  Original  Formula,  before  the  introduction  of  Orange-Quinine 
Tonic-Wine  into  the  British  Pharmacopoeia. 

CAUTION.— See  the  Names  "  HIRST,  BROOKE  &  HIRST,"  are  on  the  Government 

Stamp. 

HIRST,  BROOKE  &  HIRST,  Leeds,  sole  Proprietors  and  Manufacturers. 

Price  2s.  3d.  and  Is.  l^d.  per  Bottle. 

The  Proprietors  will  send  One  Dozen,  carriage  free,  to  any  Railway  Station,  on  receipt  of 

PosL-office  Order  for  27s. 


LASCELLES'  GOUT  AND  RHEUMATIC  PILLS. 

In  Boxes,  Is.  l%d.  and  2s.  9d.  each. 


GELL'S  FOOT  ROT  OINTMENT, 

For  Foot  Rot  in  Sheep,  Diseased  Thrushes  in  Horses,  and  Foul  in 
the  Feet  of  Beasts. 

Sold  in  Tins  at  Is.,  2s.,  5s.,  and  10s.  each. 


SMEDLEY'S    CHILLIE    PASTE 

Can  now  be  obtained  direct  from  Messrs.  HIRST,  BROOKE  &  HIRST,  Leeds,  with  whom 

Mr.  SMEDLEY  has  arranged  for  the  Manufacture  and  Wholesale  Agency. 

Sold  in  Jars  at  Is.  6d.  and  2s.  9d.  each. 

Wholesale  : 

Hirst,  Brooke  &  Hirst,  Leeds ;   Sutton  &  Co. ;  Barclay  &  Sons  ;   Edwards ;   Newbery ; 

Sanger  &  Sons,  London.    Evans,  Sons,  &  Co.  ;  and  Raimes  &  Co.,  Liverpool. 

Clarke,  Bleasdale,  &  Co.,  York;  and  all  Patent  Medicine  Houses. 

MAY    BE    HAD    OF   ALL   CHEMISTS. 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC 


PHARMACEUTICAL  CHEMISTS  will  use  this  in  preference  to 
the  ZINCI   OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  roasted 
Carbonate,  forming  an  impure  Hydrate  instead  of  a  pure  Oxide. 

HUBBUCK'S  PURE  OXIDE  is  made  by  sublimation,  and  is  warranted 
to  contain  99*5  per  cent  of  Pure  Oxide. 

Extract  from  "  Pharmaceutical  Journal "  of  May  1,  1856, 
page  486. 

Transactions    of    the     Pharmaceutical     Society    of     London, 

Wednesday,  April  2nd,  1856. 

"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine" 

"  Mr.  Redwood  directed  the  attention  of  the  meeting  to  the  very  beautiful 
specimen  of  oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manu- 
facturer, Mr.  Hubbuck.  Some  of  this  oxide  has  been  submitted  to  him  for 
chemical  examination,  and  finding  it  to  be  remarkably  pure,  and  to  possess  in  a 
high  degree  all  the  chemical  and  physical  qualities  required  in  oxide  of  zinc 
intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hubbuck  that  it  might 
be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all  im- 
purities, but  it  possessed  the  other  qualities  required.  It  was  a  perfectly 
white,  light,  and  smooth  powder. 

11  Mr.  Hubbuck  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in 
medicine  was  free  from  impurities  commonly  occurring  in  the  oxide  made  by 
combustion.  The  zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic, 
cadmium,  iron,  and  other  impurities  removed.  The  pure  oxide  was  then  pro- 
duced by  combustion,  abstracting  only  the  very  finest  part  of  the  product  for 
medicinal  purposes.  About  one-tenth  or  one-twelfth  of  the  whole  was  thus  set 
apart  in  producing  that  from  which  the  sample  exhibited  has  been  taken  ;  and 
this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a 
state  of  absolute  purity,  while  the  remainder  would  be  equally  valuable  as  a 
pigment. 

"  The  Chairman  thought  the  mechanical  condition  of  substances  used  in 
medicine  was  often  a  matter  of  considerable  importance,  and  ought  to  be  con- 
sidered as  well  as  their  chemical  composition.  He  thought  the  specimen  before 
the  meeting  was  a  very  perfect  one  in  every  respect,  and  he  had  no  doubt  it  was- 
the  sort  of  oxide  of  zinc  best  adapted  for  use  in  medicine." 


To  be  had  of  all  Wholesale  Druggists,  in  boxes  of  7  lbs.  and  14  lbs. 
each.  Stamped  by  the  Manufaeturers. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIME  STREET,  LONDON. 
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.  DO    NOT    LET    YOUR    CHILD    DIE! 

g  FENNINGS'  CHILDREN'S  POWDERS  PREVENT  CONVULSIONS, 

2  ABE    COOTjITSTG    AND    SOOTHING. 

pq 

g  For  Children  Cutting  their  Teeth,  to  prevent  Convulsions, 

~  Do  not  contain  Calomel,  Opium,  Morphia,  or  anything  injurious  to  a  tender  babe 


FENNINGS'  CHILDREN'S  POWDERS 


Sent  W 


£3  Sold  in  Stamped  Boxes,  at  Is.  l\d.  and  2s.  9d.  (great  saving),  u-ith  full  Directions. 
pt<  post  free  for  15  stamps.     Direct  to  Alfbed  Fennings,  West  Cowes,  I.W. 

<J  5^ 

Q3  Chemists  can  obtain  Fewktings'  Eteet  Motheb's  Book,  for  Counter  Distribution,  (& 
free  of  charge,  by  applying  to  the  Patent  Medicine  Houses,  or  Wholesale  Chemists.     * 

VINAIGRE    DE    BORDEAUX. 

W.   &   S.    KENT   &   SONS, 

Importers  for  forty  years  of  finest  French  Wine  Vinegar,  old  and  well  matured, 

offer  it  in  hogsheads  and  tiercons.     Terms  and  Samples  on  application. 

UPTON-ON-SEVERN. 

N.B.— Pure    Flavourless    Sp.    Vini. 

WHINCUP'S   CONCENTRATED  EXTRACT  OF  MAlTr 

THIS  Pure  Extract  is  now  finding  much  favour  with  the  Medical  Profession 
in  cases  of  Consumption,  Debility,  etc.,  and  is  a  most  valuable  addition  to 
the  Food  of  Infants  and  persons  of  weak  digestion.  Bottles,  1/9.  It  can  like- 
wise be  had  combined  with  Phosphorus  or  Arsenic,  at  all  Medicine  Warehouses, 
or  of  the  Manufacturer,  W.  Whincup,  404,  Essex  Eoad,  Islington,  London,  N. 

X-X.OYX>    &    G-IETIEEEIiKra-, 

Operative    Chemists, 
•75,    FLEET    STREET,     I^ONDOlSr. 
FEBRINE  SALINE.       I  INDIAN  CERETO.-An  im 


Patronised  by  the  Medical  Faculty   'mediate    Cure    for    Toothache 

As  a  preventive  of  Fever,  j  by  destroying  the  nerve  with- 
Liver  Complaints,  Headache,  out  injuring  the  Teeth.    Price 
Heartburn  ;  for  Skin,  and  all  is.  l^d.  per  Bottle 
unhealthy  diseases.    A  vege- 
table production.    Free  from 
mineral  poisons.    Forms  a  sa- 
lubrious, effervescing    drink, 
suitable  for  all  climates,  and 
Persons  young  or  old. 

Sold  in  Bottles,  2s.  each. 
Observe  the  Trade  Mark 


on  each  Preparation. 
BOIL  PLASTERS.-A  cer- 
tain cure  for  Boils,  without 
the  use  of  poultices,  fomen- 
tations, etc.  Sold  in  Packets, 
Is.  \\d.  and  2s.  9d.  each 


DANDELION,    CHAMOMILE, 
QUININE    EXTEACT, 
SARSAPARLLLA,     AND 

TURKEY   RHUBARB    PILLS 
(Dr.  Brown's  Recipe). 

The  virtues  of  these  Pills  are 
as  follows:  They  give  strength 
to  the  stomach;  they  give 
strength  to  the  nervous  sys- 
tem; they  restore  the  appe- 
tite; they  prevent  the  accu- 
mulation of  bile  and  all 
unhealthy  secretions ;  they 
require  no  confinement  in 
diet.  Sold  in  Boxes,  Is.  and 
2s.  6d.  each. 


THE  BEST  DENTIFRICE. 

One  trial  proves  its  great 
and  unequalled  efficacy.    The 
ODONIPTIC   LIQUID   DEN- 
TIFRICE.      Patronised     by  . 
May    be  obtained  through  all  Patent  Medicine  Houses, 
Manufacturers  of  Golden  Dye,  or  Peroxide  of  Hydrogen  (12  volumes). 

LLOYD  &  GETHING,  75,  FLEET  STREET,  LONDON 


Royalty,  the  aristocracy.upper 
and  middle  classes.  An  ex- 
quisitely delicate  tooth  and 
mouth  wash,  for  cleansing  and 
preserving  the  teeth  and  gums, 
and  for  purifying  and  sweet- 
ening the  breath.  It  produces 
a  beautiful  cleansing  lather 
and  delightful  fragrance.  It 
is  used  and  highly  recom- 
mended by  the  most  eminent 
dentists.  Superior  to  tooth 
paste  or  powders,  being  free 
from  grit.  Sold  in  Bottles,  1«. 
6d.,  2s.  6d.,  and  4s.  6d.  each. 


SOLARIFERINE,  or  Sunny 
Hair  Wash  (entered  at  Sta- 
tioners' Hall).  Harmless  and 
free  from  smell.  For  the 
production  of  golden  hair. 


MOUSTACHEOTIQTJE  (en- 
tered at  Stationers'  Hall).  For 
cultivating  and  producing  the 
Moustache  and  Whiskers,  as 
patronised  by  the  Army. 
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PERSONALLY     PREPARED     BY     THE     INVENTOR. 


LIQUOR    BISMUTHI        (schacht). 

Carefully  Purified  from  Arsenic,  Copper,  Silver,  $fc. 

(Dose :  3j-  diluted.) 

SYRUPUS  CINCHONA  ALCOHOLICUS  (schacht). 

BARK     MINUS     WOODY     FIBRE. 
(Dose:  3ss.  to  5j) 

A  Drachm  contains  the  entire  medicinal  properties  of  20 
grains  of  finest  Cinchonas  Bark. 

PILULES  OF  MONOBROMIDE  OF  CAMPHOR   (SCHACHT). 

Containing  respectively,  2,  3,  or  4  grains  of  (i Monobromide  of  Camphor"  in  each. 


MANUFACTURED  IN  THE  LABORATORY  OF 

SCHACHT  and  TOWEKZEY, 

CLIFTON,    BRISTOL. 

And  to  be  obtained  of  all  WHOLESALE  DRUGGISTS  in  London  and  the  Provinces. 

ALFRED    ALLCHIN'S 
PHARMACEUTICAL  PREPARATIONS. 

Smelling  Salts. — The  Monocarbonate  of  Ammonia  manufactured  by  Alfred 
Allchin  is  the  Neutral  Salt  so  much  valued  for  the  preparation  of  Smelling 
Salts.  It  retains  its  pungency  as  long  as  any  salt  remains.  1  lb.  bottles,  2s.  8d.  each. 

Liq.  Ammon.  Odorif.,  or  Volatile  Ess.  :  for  Allchin's  Ammon.  Monocarb.  In 
stoppered  bottles,  4  oz.,  at  Is.  8d. ;  8  oz.,  3s.  each. 

Pungents,  with  handsome  Cut  Stoppers,  filled  with  Allchin's  Smelling  Salts,  8s. 
per  dozen. 

01.  Eosse  Concent. — One  ounce  of  this  Concentrated  Solution  of  Anchusine, 
mixed  with  two  pounds  of  Oil,  will  give  it  the  usual  colour ;  it  is  also  admirably 
adapted  for  colouring  Pomades,  Lip-Salve,  Camphor  Balls,  etc.     4s.  per  lb. 

01.  Flav.  Cone. — One  ounce,  added  to  two  pounds  of  Pomade,  will  give  the 
usual  golden  colour,  which  is  permanent.     4s.  per  lb. 

To  be  had  of  all  the  Wholesale  Houses. 

FBEEMAN'S  SWEET  ESSENCE  OP  SENNA. 

SYRUP.    SENN^E    CONCENT.,  FREEMAN. 
"  To  Messrs.  Fbeehajt  Beothebs. 

"  Gentlemen, — I  have  much  pleasure  in  bearing  testimony  to  your  unique  and  elegant  pre- 
paration of  Senna,  which  contains,  into  highly  concentrated  form,  the  active  principle  of 
that  valuable  domestic  aperient.  I  have  taken  it  out  with  me  twice  to  India,  and  having 
found  it  to  preserve  the  active  principle  of  Senna,  quite  free  from  fermentation,  I  consider 
it  admirably  adapted  for  persons  travelling  abroad ;  and  am  quite  sure  that  no  person  who 
knew  its  value  would  ever  take  a  voyage  without  a  supply  of  your  Sweet  Essence  of  Senna. 
"  I  remain,  Gentlemen,  yours  respectfully, 

"  48,  Stamford  Street,  London,  Aug.  2,  1844,"  "  (Signed),    R.  MAPLETON,  Surgeon. 

Two  drams  of  this  preparation,  with  the  usual  proportion  of  Magnes.  Sulph.,  icill  form,  with 
the  addition  of  water  only,  an  elegant  and  efficient  extemporaneous  Black  Ih-aught. 

May  be  obtained  through  any  Wholesale  Rouse,  in  Hb.,  1-lb.,  and  2-lb.  Bottles  for  dis- 
pensing, and  in  the  usual  sizes  for  Retail. 

Sole  Manufacturer;   F.  TIBBS,  Pharmacist,  81,  Chalk  Farm  Road,  London,  N.W. 
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WILLIAM     BAILEY     &     SON, 


BY  APPOINTMENT, 


MANUFACTURERS  AND  CONTRACTORS  OF  CHEMICALS 

for  Telegraphic,  Photographic,  Pyrotechnic,  and  other  purposes,  to  Her  Majesty's 
War  Department,  Admiralty,  Post-Office,  India  Office,  and  other  Government 
Departments.  Also  to  the  principal  Kailway  and  Telegraph  Companies  in 
Great  Britain. 

Great  attention  is  given  to  the  Manufacture  of  Chemicals  and  other  prepa- 
rations for  Commercial  and  Scientific  use. 


Works— HORSELEY  FIELDS,  WOLVERHAMPTON. 
London  Offices— 2  &  3,  ABCHURCH  YARD,  CANNON  STREET,  E.C. 

FOE 

COD     LIVER     OIL 

OF  ALL  DESCRIPTIONS. 

CHEAPEST  IN  THE  WORLD. 

Samples  free. 

G-EO.     J.     STEPHENSON", 

13,   WELLINGTON   STREET,   HULL. 

Are  warranted  not  to  contain  a  single 
particle  of  MERCURY  or  any  other 
MINERAL  SUBSTANCE,  but  to  consist 
entirely  of  Medicinal  Matters,  PURELY 
VEGETABLE. 

For    forty    years   they  have  proved 
their    value  in  thousands  of  instances 

in   diseases  of  the  HEAD,  CHEST,  BOWELS,  LIVER,  and  KIDNEYS ;  and  in  all 

Skin  Complaints  are  one  of  the  BEST  MEDICINES  KNOWN. 
Sold  Wholesale  and  Retail,  in  Boxes,  price  7ld.,  Is.  l|d.,  and  2s.  9d.  each,  by 

G.    WHELPTON    &    SON, 

3,    Crane   Court,    Fleet   Street,    London. 

And  may  be  had  of  all  Chemists  and  Medicine  Vendors.  Sent  freeonreceiptof  8,14,or  33  Stamps. 

NUTTALL'S    PATENT    PILLS. 

THE  secret  of  the  success  of  NUTTALL'S  PATENT  VEGETABLE  PILLS 
lies  in  their  power  to  cleanse  the  stomach,  regulate  the  bowels,  and  give  health 
and  cheerfulness  to  those  afflicted  with  the  numerous  complaints  incidental  to  the 
human  frame.  In  boxes,  9|d.,  Is.  l^d.,  and  2s.  9d.  each.  May  be  had  from  all 
Chemists  everywhere,  or  from  the  sole  Proprietors,  Messrs.  NUTTALL  &  SON, 
Bacup,  Lancashire. 

Established 

1837. 
Prepared  by 

H.  WATSON, 
Pharmaceuti- 
cal Chemist, 

Laceby, 
Lincolnshire. 
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IMPORTANT  TO  FARMERS,  GRAZIERS,  SHEPHERDS,  Etc. 
LUDDIJXraTON'S 

CELEBRATED 

HORSE  AND  CATTLE  MEDICINE 

STANDS   UNRIVALLED   AS  A 

Safe,  Effectual,  and  Speedy  Remedy  for  Colic  or  Gripes  in  Hoeses;  Diarrhcea  or  Scour 
in  Calves,  Foals,  Sheep,  Lambs,  etc. ;  for  Cows  in  Difficult  Calving,  Mares  in  Difficult 
Foaling  ;  and  especially  for  Ewes  in  Difficult  Lambing,  it  being  a  certain  preventive  of 
Paining,  etc.  As  an  External  Application  for  Fly  Galls,  Ulcerated  and  Sagged 
Udders,  Bites  of  Dogs,  Swellings,  etc.,  it  will  be  found  safe  and  greatly  beneficial. 

SOLD  IN  BOTTLES,  2s.  6d.,  5s.,  and  10s.  EACH,  BY  ALL  CHEMISTS. 


Sole  Manufacturers  (for  T.  Luddington,  Canwick  Road,  Lincoln), 

TOMLINSON    &    HAYWARD,   CHEMISTS,   LINCOLN. 

CAUTION  !— It  having  come  to  T.  Luddington's  knowledge  that  certain  persons 
are  representing  they  have  purchased  the  sole  right  to  make  and  sell  a  preparation  known 
as  "  Luddington's  Driffield  Oils,"  he  begs,  most  distinctly  to  state  that  the  above  Medi- 
cine has  never  been  sold  under  such  a  title,  and  therefore  wishes  to  warn  the  public  against 
any  such  misrepresentations. 

TOMLINSON    AND    CO.'S 
BUTTER        POWDER, 

Lessens  the  Time  of  Churning,  Increases  the  Quantity, 

Improves  the  Quality,  Removes  the  Unpleasant  Flavour  of  Cake,  Turnips, 

Mangolds,  Wild  Garlic,  Dead  Leaves,  dc,  and  Produces  Good 

Firm  Butter  at  all  Seasons  of  the  Year. 

Sold  in  Boxes,  3d.,  6d.,  1/.,  2/6.,  and  7/6  each,  by  all  Chemists. 

SOLE  manufacturers, 

TOMLINSON    &    HAYWARD,    LINCOLN. 

TICKS,   LICE,   SCAB,    FOOT  AND    MOUTH,  AND    ALL   CONTAGIOUS    DISEASES. 

>  5 

FOR    SHEEP   AND   LAMBS, 

Is  a  certain  preventive  and  care  of  Scab ;  is  also  destructive  to  Ticks,  Lice,  and  all  Para- 
sites infesting  the  Skins  of  Sheep  and  other  animals;  its  emollient  and  stimulating  proper- 
ties greatly  promote  the  Growth  of  the  Wool,  and  being  a  Powerful  Disinfectant  it  arrests 
the  Spread  of  Contagious  Diseases.  It  does  not  discolour  or  act  injuriously  upon  the 
natural  yolk  of  the  Wool,  but  feeds  the  Fleece  and  maintains  the  natural  lustre. 
Sold  by  Agents  in  every  Market  Town.    Price  6d.  per  Pound,  in  various  size  Tins  and  Urums. 


THE    "GLYCERINE    DIP." 


SOLE   MANUFACTURERS   AND   EXPORTERS, 


TOMLINSON  &  HAYWARD,  CHEMISTS,  LINCOLN. 
The    "GRANULAR    BROWNING" 


IMPARTS   A 


Rich  Colour  and  Superior  Flavour  to  Roasted   Meats  of  every 
Description,  Chicken  and  Game  Gravies,  Soups,  Beef  Tea,  etc. 

SOLD  IN  BOTTLES,  le.  and  2s.  6d.  each,  by  Chemists,  Grocers,  and  Italian  Warehousemen. 
SOLE  PROPRIETORS  AND  INVENTORS, 

TOMLINSON  &  HAYWARD,  CHEMISTS,  LINCOLN. 


ADVERTISEMENTS. 


JpERBAL 
REMEDIES. 

SAMPLES    FREE. 


t)  s» 


AGENTS   WANTED    IN    EVERY   TOWN    WHERE    NONE   ARE   ALREADY  APPOINTED. 

THE  RESTORATIVE  ASSIMILANT,  4/6  and  11/-.  Cures  Epilepsy  or  Fits,  In- 
digestion, Faintings,  Spasms,  and  all  Nervous  Diseases. 

THE  ACACIAN  BALSAM,  4/6  and  11/-.  Cures  Consumption  and  all  Diseases 
of  the  Lungs. 

THE  BLOOD  PURIFIER,  4/6  and  11/-.  Eradicates  all  Diseases  of  the  Skin  and 
Blood,  whether  from  hereditary,  natural,  or  infectious  causes. 

THE  LIVER  IN  VTGORATOR,  4/6  and  11/-.  Cures  all  Diseases  of  the  Liver  and 
Kidneys. 

THE  MALE  FERN  VERMIFUGE,  2/9.  (Tasteless.)  Destroys  all  species  of 
Worms  in  the  system,  either  in  children  or  adults. 

THE  HERBAL  OINTMENT,  1/1£  and  2/9.     Cures  Kheumatism,  Tumours,  Ab- 

THE    RENOVATING  PILLS,   1/1£    and  2/9.      Cure  aU  irregularities  of  the 

Stomach  and  Bowels. 
THE  WOODLAND  BALM,  2/9.     (Hairdresser.)     Eemoves  all  Scalp  Diseases,  and 

promotes  the  growth  of  the  Hair. 

WHOLESALE    PRICES: 

11/-  Size,  84/-  per  doz.  4/6  Size,  37/-  per  doz. 

2/9     „     22/-         „  1/U     „       9/-         „ 

NOTICE    TO    RETAILERS. 

In  placing  these  Remedies  before  Retail  Vendors,  the  Proprietor  would  call  special  notice 
to  the  following  facts,  which  are  of  the  greatest  importance  to  Retailers  : — 

First — Their  wholesale  price  will  be  found  10%  below  that  of  all  similar  articles,  thereby 
offering  the  Retailer  an  unusual  profit. 

Secondly — Their  varied  character  and  number,  which  secures  for  them  a  wide  range  of 
application,  and  at  the  same  time  saves  the  Dealer  the  laborious  task  of  urging  one  remedy 
as  a  cure  for  all  diseases  (an  argument  now  of  little  .weight),  and  places  at  his  hand  a 
variety,  each  article  of  which  can  be  conscientiously  advised  as  a  specific  for  the  ailments 
for  which  they  are  prepared. 

Lastly— The  Proprietor  would  call  attention  to  the  successful  means  and  unusual  facilities 
given  to  Retailers  to  enable  them  to  push  the  sale  of  the  medicines,  especially  in  districts 
where  they  are  but  partially  known.  Such  facilities  consist  not  only  in  providing  Agents 
with  Almanacs,  Treatises,  Show-cards,  Bills,  etc.,  descriptive  of  the  various  remedies,  but 
in  further  supplying  them  with  free  samples  of  the  principal  medicines,  and  in  adver- 
tising the  names  of  Agents  in  their  own  local  papebs,  as  having  the  same  for  sale  in  their 
respective  localities.  Some  of  my  articles  will  sell  rapidly  in  the  very  poorest  districts, 
and  as  I  hold  myself  ready  to  take  back  my  preparations  which  are  slow  of  sale  for  others 
which  are  more  in  demand,  all  Agents  m  reality  have  the  goods  on  sale  or 
return.    Address  the  Proprietor,  Mr.  O.  P.  Bkoww,  2,  King  Street,  Covent  Garden,  London. 


WHOLESALE     LONDON     AGENTS: 

NEWBEEY  &  SONS;   W.  SUTTON  &  CO.;  W.  EDWARDS;    SANGER    &    SON; 

J.  THOMPSON;  BARCLAY  &  SON  ;  etc.,  etc. 

AGENTS   WANTED   IN   ENGLAND,    IRELAND,   AND   SCOTLAND. 
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TAMES  C.  CHUBB  continues  to 
u  supply  best  Seidlitz  Powders,  loose,  at 
7s.  per  gross,  and  in  boxes  at  8s.,  9s.,  and 
10s.  per  doz. ;  Extra-scented  Violet  Pow- 
der, prepared  with  wheaten  starch,  in 
Id.  boxes,  7s.  per  gross,  2d.  boxes,  14s. 
per  gross,  J  lb.  packets,  2s.  6d.  per  doz.; 
Prepared  Fuller's  Earth,  in  Id.  boxes,  7s. 
per  gross,  2d.  boxes,  14s.  per  gross,  and 
i  lb.  boxes,  2s.  per  doz.,  through  the 
Wholesale  Houses,  or  from  29,  Old 
Street,  London,  E.C. ;  and  will  forward 
list  of  articles  packed  by  him  on  appli- 
cation. 

~~  SHOP- 

FITTINGS. 

Established  1830. 

SAMUEL    HOWLETT, 

4,   LINDLEY    STREET    (formerly   called   Forth  Street),    SIDNEY 
STREET,  MILE  END,  LONDON,  E. 

A  few  minutes'  ride  by  omnibus  from  the  Bank. 

MSMCAL  a  GENERAL  SH0P-F8TTBR. 

Shops  fitted  by  S.  H.,  and  to  whom  references  are  kindly  permitted  :— 


Mr. 
Mr. 

Mr. 


Corbyn,  Stacey  &  Co.,  7,  Poultry, 
London,  E.C. 

H.  Deane,  Clapham,  London,  S.W. 
John  Broad,  Hornsey  Rise,  London,  N. 
N.  Nicholson,  Canonbury,  London.  N. 

Etc.  Etc.  Etc. 


Messrs.  Leath  &  Ross.St.  Paul's  Churchyard, 

London. 
Messrs.  Harvey  &  Reynolds,  Leeds. 
Messrs.  W.  C.  Jameson  &  Co.,  Hastings. 
Mr.  Thomas  Hall,  Lowestoft. 

Etc.  Etc.  Etc. 


Cabinet  Fitter  to  the  Pharmaceutical  Society  of  Great  Britain.  Manufacturer 
of  every  description  of  Air-tight  Glass  Show-Cases  for  Chemists,  Jewellers,  etc. 
Medical  Labelling,  etc.  Flans  and  Estimates  for  Entire  Fittings  and  Alterations 
supplied. 
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ESTABLISHED  1830. 


WM.  HAY  &  SONS, 

24  &  25,  Little  Queen  Street,  Lincoln's   Inn, 
LONDON,  W.O., 

MANUFACTUKEKS  OF  EVEKY  DESCRIPTION  OF 

MEDICAL  SHOP  FITTINGS, 

G-lass  Cases,  Drawers,  Counters, 

DESKS,  SODA  WATER  STANDS,  &c. 


Dealers  in  Glass,  Earthenware, 

AND  ALL  KINDS   OF   SHOP    UTENSILS. 
^aMIirtg,  Embossing  #  Writing  on  <§Iass. 


Plans    and    Estimates    for    the    Entire 
Fitting  of  Shops,  etc. 


The  Largest  Stock  of  Fittings  in  London. 


Experienced  Workmen  sent  to  all  parts  of  the  Country. 
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MEDICAL 

SHOP  FITTINGS, 


MANUFACTURED  BY 


GEORGE  TREBLE  &  SON, 

40,  41,  42,  43,  &  44,  GLOUCESTER  STREET, 
HOXTON,  LONDON. 


imrrirTir^mrTir?wnlfTirrimi% 


w^mn-  n °  •»•' "i 


IPSHl-o-    II     o-ll-o"    II     o-lf-o-  |i"a-  ||     o-|[-o    -| 


num 


nunz 


Design  for  Drawers  and  Shelves  for  side  of  Shop. 

For  description  and  Price,  see  TREBLE'S  New  Catalogue, 
containing  300  designs  of  Shop  Fittings,  Show  Cases,  etc.  Can 
be  had  free  on  receipt  of  trade  card,  on  application  to 

GEORGE   TREBLE    &   SON, 
40,  41,  42,  43,  &  44,  Gloucester  Street,  Hoxton,  London. 


CHEMISTS'  SHOPS  FITTED  UP  BY  CONTRACT  IN  ANY  PART 
OF  THE  KINGDOM. 
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R.  TOMLINSON, 
DRUGGISTS'  SHOP  FITTER,  SHOW  CASE  MAKER, 

AND 

Iflarafactar  xjf  gruggisis'  Sundries, 
15,    ST.   PAUL'S   SQUARE,   BIRMINGHAM. 


This  Case  is  made  of  choice  mahogany,  with  mirror  in  centre,  and  is  lined  at 
back  with  black  enamelled  leather  cloth ;  it  has  plate-glass  shelves,  with 
polished  edges,  glass  knobs  on  the  doors,  a  marble  slab  in  the  centre,  and  is 
fitted  with  three  shelves  at  back.  The  Case  is  6  feet  long,  29  inches  to  cornice, 
33  inches  to  top  of  tablets,  and  36  inches  to  top  of  centre  mirror.  For  export 
or  easy  transit  it  is  admirably  adapted,  as  it  takes  to  pieces,  and  can  be  fixed 
again  in  an  hour.  Packs  into  a  case  34  x  36,  at  a  cost  of  10s.,  3s.  of  which  is 
allowed  if  the  empty  is  kept,  and  the  full  value  allowed  if  returned  carnage  paid. 
Price  ...  £8  10s.  If  with  Mirror  Backs,  in  case  £10  10s. 
The  above  style  of  Case  made  in  larger  sizes. 


VALUATIONS  EFFECTED.     BUSINESS  TRANSFER  AGENT. 

Second-hand  Fixtures  for  Sale,  Jars,  Globes,  Drawers,  Bottles, 

Counter  Glass  Cases,  Shelves,  etc. 


SECOND-HAND  FIXTURES  OF  ALL  KINDS  BOUGHT  AND  EXCHANGED. 


R.  T.  will  wait  upon    parties  fitting   up,  to   plan   and  advise. 
Second-class  fare  only  charged. 


Second-hand   Fittings,    Jars,  Bottles,  Drawers,  Counters,  Shelving,  Glass  Cases, 
Window  Fittings,  Globes,  Gas  Fittings,  etc.,  always  on  hand. 
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MEDICAL 

SHOP  FITTINGS, 

MANUFACTURED  BY 

GEORGE  TREBLE  &  SON, 

40,  41,  42,  43,  &  44,  GLOUCESTER  STREET, 
H0XT0N.  LONDON. 


Design  for  Upright  Wall  Case  for  side  of  Shop. 

For  description  and  Price,  see  TREBLE'S  New  Catalogue, 
containing  300  designs  of  Shop  Fittings,  Show  Cases,  etc.  Can 
be  had  free,  on  receipt  of  trade  card,  on  application  to 

GEORGE    TREBLE    &    SON, 

40,  41,  42,  43,  &  44,  Gloucester  Street,  Hoxton,  London. 


CHEMISTS'  SHOPS  FITTED  UP  BY  CONTRACT  IN  ANY  PART 
OF  THE  KINGDOM. 
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SKINS  &  VEGETABLE  PARCHMENT. 
H.  ERHARDT  &  Co., 

9,  Bond  Court,  Walbrook, 
LONDON,    E.C. 


Specially  prepared  for 
tying  over  Jams,  Jellies, 
Marmalade,  Drugs,  Chemi- 
cals ;  for  Capping  Bottles 
of  Perfumes,  Medicines, 
and  Chemicals,  and  for 
Packing  and  Covering 
Greasy  Articles,  etc.,  etc. 


ALSO 

WHITE     SPLITS 

1 

PLASTEK, 

1 

CHAMO  I  S, 
Goldbeaters' 

AND 

1 

FRENCH    SKINS.    * 


ANTISEPTIC      G-AUZE, 

AND      OTHER      PREPARATIONS, 

As  used  and  recommended  by  Professor  Lister, 

May  be  had  in  any  quantity  from 

J.  F.  MACFARLAN  &  CO.,  Manufacturing  Chemists,  17  &  18,  North  Bridge, 

Edinburgh ; 
Or  through  their  Branch  Office,  5,  Barge  Yard,  Bucklersbury,  London. 

FOH      CL.EAITI1TG-      !F>  !_,  ^  T  IE . 

BRADLEY   &   BOURDAS'S    . 

Albatua  or  Whits  Eonge,  fer  Cleaning  Sold,  Silver,  and  Plated  G:ods, 

Since  its  introduction  is  a  substitute  for  the  ordinary  Rouge,  a  quarter  of  a  century  ago, 
the  sale  has  amazingly  mcreased  both  at  home  and  abroad.  A  trial  is  only  needed  to  prove 
its  superiority  over  other  Plate  Powders  in  use.  Sold  in  Boxes  at  Is.  and  2s. ;  Tins,  6s. — 
7.  Ponr  srrwr.  Bflerave  Square,  and  4S,  Belcrave  Road,  London,  S.W. 

BRITISH     COLLEGE     OF    HKALTH, 
EUSTON   ROAD,  LONDON. 

Just  Published,  gratis,  The  Experience  of  an  Octogenarian  in  the  HYGEIAN 
SYSTEM  OF  JAMES  MORISON,  the  Hygeist,  and  of  his  VEGETABLE 
UNIVERSAL  MEDICINE.  By  John  Feaseb,  of  No.  10,  George  Street, 
Johnstone,  Scotland. 


DISSOLVING-    VIE^W     APPARATUS. 

Before  purchasing,  see  HUGHES'  PATENT  BI,  TRI,  and  SINGLE  CYLINDRICAL 
LANTERNS,  fitted  with  the  Silber  light,  etc.,  from  £2  15s.  to  £7  7s.  The  most  portable  in- 
strument in  the  market.    Great  Novelties.    New  inventions. 

HUGHES'     PATENT    WOODEN     GAS     BAGS. 

Over  8,000  SLIDES,  from  Is.  each,  from  all  parts  of  the  world.  New  Lecture  Sets  of  every 
description.  Comic  Slipping,  Is.  2d. ;  Chromatropes,  8s.  6d. ;  Levers,  3s.  6d. ;  Effects,  etc. , 
all  first-class.  Now  ready,  our  elaborate  illustrated  Catalogue,  price  6d.  (over  110  pages), 
witn  testimonials  and  opinions  of  the  Press.    Cheapest  and  best  in  the  world. 

W.  C.  HUGHES,  Manufacturing  Optician,  151,  Hoxton  Street,  London,  N. 


E!       LADIES 


:F\Fti:ETxr:i3, 

A  New  Dry  Detergent,  will  REMOVE  GREASE  SPOTS  from  Silk,  Worsted,  or  Woollen 

Dresses,  Curtains,  Table  Covers,  Carpets,  Felt  Hats,  etc.,  without  injuring  the  most  delicate 

colours  or  fabrics,  and  without  leaving  the  mark  which  is  almost  always  made  by  the  liquid 

detergents  now  in  use. 

In  Sixpenny  Packets,  on  neat  Show  Card,  or  in  Shilling  Boxes,  with  full  directions  for  use. 

Trad*  Prices  on  receipt  of  Business  Card. 

PBEPABED    ONLY   BY 

T.  C.  SANDS,  32,  WORTHINGTON  STREET,  CITY  ROAD,  BRADFORD,  YORKSHIRE. 

Wholesale  Agents-  F.  Newoery  &  Sons,  and  W.  Edwards,  London ;  W.  Mather,  London  and  Manchester. 

AX-o-oisriconsr    :bai_,:m:, 

INTRODUCED  TO  THE  PUBLIC,  1870. 
Cures  Rheumatism,  Neuralgia,  Gout,  Tic,  Lumbago,  Sciatica,  Stiff  Joints, 
Sprains,  Bronchitis,  Sore  Throat,  Stiff  Neck,  Mumps,  Faceashe,  Cramp, 
Chilblains,  etc. 

To  be  had  of  the  Agents— Sanger  &  Sons,  150  and  252,  Oxford  Street ; 
Newbery  &  Sons,  37,  Newgate  Street  ;  Edwards,  38,  Old  Ohauge;  Barclay 
&  Sons,  95,  Farringdon  Street ;  Thompson,  121,  New  North  Road  ;  Millard 
&  Sons,  44,  Barbican  ;  Goodall,  Backhouse  &  Co.,  Leeds ;  and  through  all 
Chemists. 


CEEFYDDS 

NEW 
EEMEDY. 
in  Half-pint  Bottles 
price  4s.  6d. 
Authentic  Testi- 
monials enclosed. 
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BAGLEY,    WILD  &  CO., 

MANUFACTURERS   OF   ALL    KINDS    OF 

FLINT  AND   GREEN   GLASS  BOTTLES, 

AS  USED  BY  CHEMISTS  AND  DRUGGISTS  AND  THE  MEDICAL 
PROFESSION. 


GREEN   FLINT    DISPENSING    BOTTLES, 
PLAIN   OR  GRADUATED,    IN  ANY    SHAPE. 

2  oz 9s.  per  gross. 

3  and  4  oz 10s.        „ 

6  and  8  oz lis.        ,, 


WHITE  FLINT  PHIALS.    SUPERIOR  QUALITY. 
h  oz.  Phial    5s.  per  gross. 


1  oz. 
Uoz. 


6s. 

6s.  6d. 

7s.  6d. 


POMADE  AND  PERFUME  BOTTLES  IN  GREAT  VARIETY. 

We  call  special  attention  to  our  Improved  Brims,  which  prevent  a  great  amount  of 
breakage,  and  for  which  nothing  extra  is  charged.  Goods  can  be  sent  direct  from 
the  Works  or  from  London  Warehouse.  Crates  Is.  6d.  each,  allowed  for  if 
returned  in  good  condition  to  our  Works,  carriage  paid.  Post  Office  Orders  made 
payable  at  York  Road,  King's  Cross.  Monthly  account.  2£  discount  for  Cash 
with  Order.  Manufacturers  of  Aerated  Water  and  all  other  kinds  of  Glass  Bottles. 
Prices  and  Samples  on  application. 

BAGLEY,  WILD  &  CO.,  GREAT  NORTHERN  GOODS  STATION, 
KING'S  CROSS.    Works:  Knottingley,  Yorkshire. 

PLEASE  NOTE. — We  have  removed  to  our  more  extensive  premises  at  the 
Great  Northern  Goods  Station,  King's  Gross. 


THE  ISLINGTON  GLASS  BOTTLE  COMPANY 

WORKS:    LONDON   AND    YORKSHIRE. 


This  Company  supply  only  the  very  best  Medical  Glass  Dispensing  Bottles  and  Phials  at 
the  lowest  prices. 

LONDON  WAREHOUSES :— 19,  Bread  Street  Hill,  Upper  Thames  Street,  City, 
E.C.,  and  23,  Copenhagen  Street,  Islington,  N.  STORES :— Great  Northern  and 
Midland  Railway  Goods  Stations. 

H.  HARRIS  &  CO.,  Proprietors. 

s.     d. 

6  and  8-oz.,  any  shape,  plain  or  graduated 

3  and  4-oz.  ,,  „  „  

20  and  12-oz.,  flat  or  oval  „  „  

16-oz.  „  „  „  

10-oz.  „  „  „  

1 -drachm,  2-dracbm,  and  |-oz.  moulded  pbials 

l-oz. 

H-o*. 

2-oz.  „ 

3-oz. 

4-oz.  „ 

Squat  or  Medium,  6d-  per  gross  extra. 

We  beg  to  call  special  attention  to  our  Improved  Flint  Glass  Bottles,  with  lip ;  a  very 
superior  article,  packed  in  4-gross  crates  to  suit  the  convenience  of  purchasers. 

3and4-oz lis.  6d.  per  gross.      II      10  and  12-oz 20s.  Od.  per  gross. 

6and8-oz 12s,  6 d.         „  |     16-oz 24s.  Od. 

Measures,  Pill  Boxes,  Labels,  Corks,  and  all  Sundries  kept  in  Stock.  Immediate  attention 
to  Country  orders.  No  remittance  required  until  the  goods  are  received.  Country  Packases 
Is.  each.  Goods  delivered  free  within  7  miles.  Post-office  orders  payable  to  H.  HARRIS  & 
CO.,  at  the  Chief  Office,  London.  Bankers:  Alliance  Bank.— Established  upwards  of  90 
years. 

K.B.— Orders  sent  to  either  Establishment  will  have  prompt  attention. 


Clear  blue     ' 
tinted  and 
packed  in 
assorted 
crates.       j 

10    6  per  gross 
9    6 
•     16    0        „ 
19    0 
22    0       „ 

Of  a  very      . 

5    0       „ 

superior 
quality, 
plain  or 
graduated      ! 
in  teaspoons.  ' 

6    0       „ 

6  6       „ 

7  6       „ 
9    6 

11    0       „ 

ADVERTISEMENTS. 


THOMAS    S.    JACKSON, 
MANUFACTURER    OF   WOOD   STAINS, 

IN  LIQUID  AND  POWDER. 
Awards  at  London  and  Vienna  Exhibitions.     Great  truth  and  richness  of  colour. 

To  be  obtained  of  Patent  Medicine  Warehousemen. 

Also  MANUFACTUBER  OF    SUPERIOR  FRENCH  POLISH,  OIL  ATSTD  SPIRIT 

VARNISHES,  PAINTS,  LACQUERS,  Etc. 

Send  for  Price  Lists,  Specimens  of  Stained  Woods,  etc.,  to 

STEAM  COLOUR  WORKS,  199,  HIGH  STREET,  SOUTHWARK, 

LONDON,  S.E. 

ESTABLISHED     1855. 

PRICE    LIST    OF 

J31REI3      LEWIS'S 
ELECTRIC   OIL. 

A!a  iQ/  C    A  liberal  discount  to  Shippers 

l/l:   :::  :::  :::  :::  ::  *![.  :;    5       -a  ««***. 

Handsome  Show  Cards. 


F.     LEWIS    &    CO.,     DUBLIN. 

A.  B.  FLEMING   &   CO.'S 
Celebrated    Vegetable    Machinery    Oil. 

Highest  Medal  Award  for  Merit  at  Vienna  Universal  Exhibition. 

3s.  6d.  per  Gallon. 

REFINERIES,    CAROLINE    PARK,    EDINBURGH. 

Contractors  to  H.M.'s  Government,  East  and  West  India  Docks,  the  "  Cnnard,"  and  "North 
German  Lloyd,"  etc.,  and  the  principal  Shipbuilders  and  Engineers  in  the  Kingdom. 
Details  of  specially  Liberal  Terms  to  Wholesale  Agents,  and  samples  of  the  Oil  sent  on  appli- 
cation. 

This  wonderful  Lubricator  (superior  to  all  others  except  Sperm)  was  only  introduced 
three  years  ago.  Upwards  of  3,000  Accounts  have  been  already  opened  for  this  Oil  with 
A.  B.  Fleming  &  Co. 

London  Office :  46,  QJJEEN  VICTORIA  STREET,  E.C. 
GOOD    BUTTER    IN    HALF   AN    HOUR. 

Caution. — H.  GOODALL,  DERBY,  is  the  original  Inventor  and  Manufacturer  of  tke 

Celebrated  Butter  Powder, 

For  separating  all  impurities  from  the  cream,  and  saving  labour  in  churning. 

Invented  1841. 

Prepared  and  Sold  by  the  Original  Inventor,  H.  GOODALL,  Derby. 

WJwlesale  by  the  London  and  Liverpool  Houses,  in  packets  at  3d.,  Qd.t  Is.,  2s.  6d.t 

and  5s.  each. 


GOODALL'S   PATENT   GRINDING   MACHINES, 

With  13-inch  Wedgwood  Mortar,  £7  10s.  each. 


ADVERT1SEM"ENTS. 
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E   GOULD  &  SON, 

CHEMISTS    BY   APPOINTMENT   TO   THE   LONDON 
HOMCEOPATHIC  HOSPITAL, 

anttfarittritig   Jnmaopatjjk  Cljemisis, 

WHOLESALE   AND    RETAIL. 

IS"  Illustrated  Prospectus  and  Trade  List  forwarded  post  free. 

Agents'  Show  Cases,  from  £2  10s.  to  £20. 

59,  MOORGATE  STEEET,  E.C.,  and  20,  BISHOP'S  KOAD,  W. 


GLASS     BOTTLES. 

MEDICAL,    DISPENSING,    AND    OTHER    KINDS. 


KILNER    BROTHERS, 

Great  Northern  Goods  Station,  King's  Cross,  London,  N. 


PRIZE  MEDALS-LONDON,  1862;   PARIS,  1875;    PHILADELPHIA,  1876. 


All  bearing  this  Trade  Mark 
warranted  pure. 

LINT 


ROBINSON   &  SONS, 

SPINNERS  &  MANUFACTURERS. 

Cotton  and  Flax  Lints,  Carded  Cotton 
Wools  and  Bandages. 

WHEAT     BRIDGE     MILLS, 

NEAR   CHESTERFIELD. 


To  be   had   of  all   the  Wholesale  Houses,  or   direct  from 
the  Makers. 

B      Our  Lint  is    used    in    all   the    largest    London    and 
Country  Hospitals. 


m  o  o  :r,'S 
Medical    Plaster    Manufactory, 

ESTABLISHED  MORE  THAN  56  YEARS. 


ONLY  TO  .BE   OBTAINED  AT 


SALTISFORD,  WARWICK. 


Orders  by  post  promptly  executed. 

Sole  London  Agents :  Messrs.  NEWBERY  &  SONS,  37,  Newgate  St 
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The  Use  of 

The  Glenfield  Starch 

Always  Secures 
The  Delight  of  the  Laundress, 

The  Admiration  of  the  Beholder, 

And  the  Comfort  of  the  Wearer. 


M.    MASTERS    &    SONS, 


MANUFACTURERS    OF 


ARTIFICIAL    LIMBS    AND    CRUTCHES 

210,  NEW  KENT  ROAD,  LONDON,  S.E. 

Prize  Medals,  London,  1862 ;  Paris,  1867. 

DIAGRAMS  FOR  SELF-MEASUREMENT  AND  PROSPECTUS  SENT  ON  APPLICATION. 


MURRAY   &   HEATH, 

Optical  and  Philosophical  Instrument  Makers  to  Her  Majesty  and  the 
Government  Departments, 

69,    JERMYN    STREET,    LONDON,    S.W., 

Beg  to  invite  attention  to  their  Specialities  in  MICKOSCOPES,  MICKOSCOPE 

LAMPS,   OPHTHALMOSCOPES,    SETS   of   TEIAL   GLASSES,   CLINICAL 

THERMOMETERS,  and  other  MEDICAL  APPARATUS. 

Catalogues  upori  application. 

CHEMICAL  APPARATUS  AND  SCIENTIFIC  INSTRUMENTS. 
CHEMISTS'   SUNDRIES  AND   PHARMACEUTICAL   UTENSILS. 

Porcelain,  Glass,  Stone,  Wood  and  Metal  Apparatus  for  Chemical  and  Physiological  Pur- 
poses and  Lectures.  Electrical,  Medical,  and  Experimental  Coils  and  Apparatus.  Bunsen's 
Modified  Filter  Pumps,  from  10s.  8d.  to  67s.  Electrical  Batteries  and  Elements.  Sets  of  Ap- 
paratus according  to  Professor  Valentin's  "Book  of  Chemistry,"  and  sets  of  Apparatus  as 
required  by  the  Government  Schools,  always  readymnd  kept  in  Stock. 

Catalogues  and  Illustrations  will  be  sent  gratuitously.  A  liberal  Discount  allowed  to 
Wholesale  Buyers.  

WHOLESALE    IMPOETEBS   AND    MANUFACTURERS : 

AUG.    BEL    &    CO., 

NEW  HIGH  POWER  GAS  FURNACE, 

Melts  a  crucible  full  of  cast- 
iron  in  ten  minutes,  and  steel 
in  thirty  minutes,  from  the 
time  the  gas  is  lighted. 
Stands  the  roughest  work 
without  injury,  and  works 
with  a  large  or  small  gas 
supply.  Price  35s.  Details 
on  application. 


T.  FLETCHER,  F.C.S., 
SUEZ  ST.,  WARRINGTON. 
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MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaisters,  etc., 
wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  other  greasy,  per- 
fumed, or  adhesive  substances,  without  any  of  the 
objectionable  results  of  using  tin  foil,  and 

AT  HALF  THE   COST. 

Per  box  of  50  Sq.  Ft. 

White 2s.  Od. 


Various  tints 

Pink    

Blue    

Green 

Yellow 
Golden 
Black 


2s.  Gd. 
2s.  6d. 
2s.  6d, 
2s.  6d. 
2s.  6d. 
2s.  U. 
3s.  Od. 


Per  Beam. 

30s.  Od. 
32s.  6d. 
3(5s.  Od. 
32s.  6d. 
32s.  6d. 
32s.  6d. 
34s.  Od. 
40s.  Od. 


PREPARED    BY 

ROUSE  &  Co.,  12,  Wigmore  Street,  London. 
And  Sold  by  all  Dealers  in  Sundries. 


WANDLE 


THE 

FELT 


COMPANY, 


R.  R  WHITEHEAD  &  BROS.,  Limited. 

PATENTEES   AND    MANUFACTURERS    OF 

^noitflto  tiitme  an*  impenmafcle  $flfaie. 

A  Liberal  Discount  to  the   Wholesale  Trade. 


14,   HAN0VERJ5TREET,   LONG-  ACRE,   LONDON,  W.C. 

shillcocicsTatent  leech  vase 

Is  now  fitted  with  Earthenware  as  well  as  Metal  Plates  ; 
both  supplied  at  the  same  charges  ;  viz.,  for  100  Leeches, 
22/- ;  50,  16/6  ;  25,  13/-. 

Wholesale  Agents  : 

Maw,  Son  &  Thompson,  and  the  Wholesale  Houses. 


"  Lewisham,  S.E.,  April  9th,  1869. 
"  Mr.  J.  B.  Shillcock. — Sir, — I  have  had  one  of  your 
Leech  Vases  in  use  for  several   months,    and  am  very 
much  pleased  with  it,  as  it  keeps  the  Leeches  healthy, 
and  I  rarely  find  a  dead  one. 

"Yours,  etc.,  C'W.  Reed." 
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MEDICAL    AND    CHEMICAL    AGENCY, 

7,  High   Street,  Bloomsbury,  London,  W.C. 
The  undersigned  respectfully  informs  his  brother  Pharmaceutists,  as  also 
Registered  Chemists  and  Druggists  generally,  that 

"THE     PATENT     POCKET     INHALERS," 

in  various  forms,  highly  commended  by  the  Faculty,  will  be  supplied  to  them  at 
40  per  cent.  Discount  off  the  advertised  Eetail  Prices  for  Cash,  or  at  33 £  per 
cent,  to  current  account,  through  all  the  leading  Wholesale  Houses,  or  on  appli- 
cation to  yf  tf  . 

~~  M.P.S. 


HEALTH,    STRENGTH,    AND     ENERGY. 

J33E1..    x,^i*o:o.,& 

PHOSPHODYHE,    OH    YITAL    ELIXIR, 

(Registered) 
Purifies  and  enriches  the  Blood,  clears  the  Skin,  thoroughly  invigorates  the 
Brain,  Nerves,  and  Muscles,  re-energises  the  failing  Functions  of  Life,  restores 
the  exhausted  Nervo -Electric  Force,  and  rapidly  cures  every  form  of  Nervous 
Debility,  Consumptive  and  wasting  diseases,  Paralysis,  Nervous,  Mind,  and 
Heart  diseases,  from  whatever  cause. 
Sold  in  Bottles  at  4s.  6d.  &  lis.,  by  all  Export,  Wholesale,  and  Retail  Medicine  Vendors. 

Pamphlet  on  Phosphoric  Treatment,  with  Cures,  post  free,  One  Stump. 
INVENTOR  AND  SOLE  PROPRIETOR:  DR.  R.  D.  LALOR,  BAY  HOUSE,  32,  GAISFORD  ST.,  LONDON,  N.W. 


PILL 


ROBINSON  &  SONS, 


MANTJFACTUKEBS   OF 


Round,  Square,  Oval,  and  Octagon 
Paper  and  Willow  Boxes. 

WHEAT   BRIDGE    MILLS, 

Near  CHESTERFIELD. 


DEPOT:   17,  BOUVEKIE  STKEET, 
FLEET   STEEET,  LONDON. 

Honourable  Mention  for  Cardboard 
Boxes,  1862. 


WILLOW    BOXES,     PILL     BOXES,     AND     LINT, 


AYRTON,  AUSTIN   &  SAUNDERS 

(Late  AUSTIN  &  Co.), 

Manufacturers  of  the  following  Specialities  : — 

LINT,  by  Patent  Machinery,  PILL  BOXES,  Round,  Oval,  etc.,  WILLOW  BOXES 

of  every  description. 

SELDLITZ,  LOZENGE,  and  other  Square  Boxes,  MEDICAL  GLASS,  Green  and  White. 

WHOLESALE    DRUGGISTS'    SUNDRIES    DEALERS. 


DUKE    STREET   and   PARR    STREET,   LIVERPOOL. 
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VARNISHES  IN  6d.  AND  1s.  BOTTLES,  AND  IN  PINTS  AND  QUARTS. 


READE     BROTHERS, 

WOLVERHAMPTON, 

Manufacturers  of  High  Glass    Varnishes, 

Beg  to  call  the  attention  of  the  Trade  to  their  Bottled  Varnishes,  put  up  in  &d. 
and  Is.  sizes,  and  also  in  pints  and  quarts,  which  will  be  found  very  convenient, 
saving  trouble  and  dirt  in  putting  up  small  quantities,  and  enabling  Chemists 
to  supply  them  who  might  otherwise  find  it  inconvenient  to  do  so.  Five  leading 
kinds  are  thus  put  up — viz.,  Copal,  Oak,  Mahogany,  Mastic,  and  Paper  Varnish, 
all  of  the  best  quality.     Put  up  in  1  dozen  boxes,  assorted  or  separate. 

Price  of  6d.,  4s.  6d.  per  doz. ;    Is.,  9s.  per  doz. 

PINTS    AND    QUARTS    ON    APPLICATION. 

Subject  to  a  Discount  of  10  per  cent. 

WHOLESALE    OF 

SANGER   &    SONS,  W.  EDWARDS,  MAW  &  SON,  BOURNE  &  TAYLOR, 

AND  MATHER. 
Varnishes  in  bulk  supplied,  direct  on  advantageous  terms. 

CHEMICAL,  ELECTRICAL,  AND  PHYSICAL 
APPARATUS   GENERALLY. 


SUITABLE    FOR 

PHARMACEUTICAL    LABORATORIES,    LECTURES,    CLASS 
DEMONSTRATIONS,  OR  PRIVATE  STUDY. 

Including  German  Glass ;   Berlin  Porcelain  Dishes  ;   Iron,  Brass,  and  Wood 

Apparatus  of  all  kinds ; 

Medical  and  all  other  Batteries  ;  Electric  Bells  and  Fittings  ; 

Insulated  Wire  and  Laboratory  Requirements  ;  and  Scientific  Sundries  of  every 

description. 

ILLUSTRATED   PRICE    LISTS    FORWARDED   FOR    SIX    STAMPS. 

Orders  exceeding  40s.  in  value  delivered  Carriage  Paid  to  any  Eailway 
Station  in  England. 


MOTTERSHEAD   &  Co.,. 

(STANDEN  PAINE  &  F.  BADEN  BENGER,,) 
7,  EXCHANGE  STREET,  &  10,  HALF-MOON  STREET, 

MANCHESTER. 
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ANGLESEY    ARTIFICIAL 

The  only  MEDAL 

Awarded  at  the 

Vienna  Exhibition, 

1873. 

Second  Edition,  price  7s.  &d. 

GRAY  ON  ARTIFICIAL  LIMBS. 

By  Mn.  GEAY,  Sole  Operator  to  the  late  Field-Marshal  the 
Marquis  of  Anglesey,  K.G.,  and  Sir  Thomas  St.  Vincent 
Trowbridge,  Bart.  Dedicated,  by  special  permission,  to  Sir 
B.  C.  Brodie,  Bart. 

H.  BENSHAW,  356,  STRAND. 


Mr.  Gray's  extensive  practice  enables  him  to  make  Arti- 
ficial Limbs  only,  and  their  success  is  acknowledged  to  stand 
unrivalled. 


PHILIP    GRAY, 

ARTIFICIAL    LIMB     MAKER, 
7,  CORK  STREET,  BURLINGTON  GABDENS,  LONDON,  W. 

J.  S.  Haywood,  Castle  Sate,  Nottingham, 

INVENTOB  and  Manufacturer  of  ELASTIC  SUR- 
GICAL STOCKINGS,  KNEE  CAPS,  LEGGINGS, 
&c. ,  the  most  efficient  means  of  supporting  Varicose 
Veins,  Weakness,  Sprains,  Dislocations,  Rheumatism, 
Weak  Ankles,  &c.  ELASTIC  ABDOMINAL  SUP- 
PORTING BELTS,  for  Weakness,  Pendulous  Abdomen. 
Umbilical  and  Inguinal  Hernia,  Obesity,  Dropsy,  Ladies' 
use  before  and  after  Accouchement,  &c.  LADIES'  AND 
GENTS'  CHEST  EXPANDING  BBACES.  TRUSSES, 
SURGICAL  and  SUSPENSORY  BANDAGES,  CHEST 
PROTECTORS,  &c. 

Greatest  attention  paid  to  Special  Orders,  which  are  invariably 
forwarded  per  return  of  post. 

EDWIN    BLYDE   &  CO. 

(Successors  to  Allcabd  &  Co  ), 

Manufacturers   of  KUPTCJRE   TRUSSES,    SURGICAL   INSTRU- 
MENTS, WOOD  SPLINTS,  CUTLERY,  and  SILVER  PLATE, 

ROCKINGHAM    STREET,    SHEFFIELD. 

Free  by  Post. 


New  Price  List 


Established  1798. 


RUPTURES. 

EXHIBITION  PRIZE  MEDAL,   1862,  was  awarded  to  R.  WESTBURY,  Inventor  and 

Sole  Maker  of  the 

IMPERCEPTIBLE  CURATIVE  TRUSS, 

Deformity    Instruments,   Artificial    Limbs,    Elastic    Stockings,   Improved    Chest 

Expanders,  and  other  Invalid  Appliances. 

2a,  OLD  MILLGATE,  MANCHESTER. 
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Mr.    H,  J.  STUMP 

(9  years  Pupil  and  Assistant  to  Mr.  Freclk.  Gray), 

Not  an  Exhibitor  in  any  Exhibition. 
Constructor    to     Lord     Hardinge. 


With    Elbow- Joint 
and  Upper  Arm- 
Piece. 


ARTIFICIAL   LEGS,   HANDS, 
AND  NOSES. 

LIMBS   RE-ADJUSTED, 

SPRING   &   OTHER   CRUTCHES, 

Surgeons  Supplied  with  Diagrams  for  Self -Measure- 
ment when  the  Patient  cannot  come  to  London. 


Ampntxtion  above  Elbow. 
With  Elbow-Joint. 


53,  Eolsover  Street,  Great  Portland  Street,  W. 

(Facing  Portland  Eoad  Station,  Metropolitan 
Railway). 


Established    February,    1863. 


*  a 
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8  § 
6  * 

H 

B 

P. 


p  p 


pP1 


?  p 

CO      <<* 

Is 


COMMON    PLEAS    DIVISION,  Jan.  15. 
(Sittings  before  Lord  Coleridge,  and  Justices  Grove  and  Denman.) 

HICKISSOlf   V.    ASHTOX. 

Defendant  moved  for  a  NEW  TRIAL.— Application  REFUSED. 

This  action,  which  was  brought  for  the  alleged  infringement  of  the  Plaintiffs  Trade 
Mark,  was  tried  at  the  last  sittings  at  Guildhall,  before  Mr.  Baron  Cleasby,  when  the  ver- 
dict was  for  the  Plaintiff,  with  damages. 

The  PLAINTIFF  was  the  HUSBAND  of  the  DAUGHTER  of  the  late  JOHN  BOND,  the 
PROPRIETOR  of  BOND'S  CRYSTAL  PALACE  MARKING  INK.  The  Defendant  was  a 
Druggist,  and  he  had  sold  a  similar  Ink,  manufactured  by  a  Mr.  Murphy,  and  the  Plaintiff 
complained  that  the  Labels  on  Murphy's  Ink  were  an  infringement  on  his  Labels. — A 
TRADE  MARK  is  not  only  a  SYMBOL  or  CHARACTER,  but  the  general  appearance  of  a 
label,  whereby  the  public  would  be  deceived. 

Their  Lordships  this  morning,  after  consulting  Mr.  Baron  Cleasby  on  the  matter,  refused 
the  rule,  that  learned  judge  having  expressed  his  satisfaction  with  the  verdict. — RULE 
REFUSED.     Vide  daily  papers. 

Messrs.  Wills  &  Watts,  Solicitors  for  the  Plaintiff,  Doctors  Commons,  E.C. 

John  Pym  Yeatman,  Esq.,  Barrister-at-Law,  Temple,  standing  Counsel. 

Have  yOU  Se6l1  the  No-  !  case,  Desk  shape,  containing^  doz.  Is.  Crystal  Palace 

N«..,  Dl        l  ^1  r*     1^1         Pedestals,  with  Ink,  Pens,  and  Linen  Stretcher;  1  doz. 

eW  DiaCK  ana  UOICl  is.  Crystal  Palace  and  Royal  Indelible  in  Blue  Wrappers 
GlaSS      Cases       With         and  Black  and  White  Oval  Label ;  3  doz.  6<i.  do.  do. 

Hinged  Back  and 
Gold  Framed  Linen 
Specimen,  showing 
eleven  views  of 
the  Crystal  Palace, 
with  elaborate  Gold 
Mounts? 


No.  2  case,  containing  3  doz.  Is.  Crystal  Palace  and  Royal 
Indelible,  Blue  Wrapper,  Black  and  White  Oval  Label, 
old  style. 

No.  3  case,  containing  1  doz.  Is.  Crystal  Palace  and  Royal 
Indelible,  Blue  Wrapper,  old  style;  and  2  doz.  6d.  do.  do. 

No.  4  case,  containing  3  doz.  6d.  Crystal  Palace  and  Royal 
Indelible,  Blue  Wrappers,  Black  and  White  Oval  Label, 
old  style. 


THE   GREAT   PRIZE  MEDAL   AND  DIPLOMA 
AWARDED  PHILADELPHIA  EXHIBITION. 


ADVERTISEMENTS. 


DIMEFORD  &  CO.  (the  Original  Patentees) 

Beg  to  announce  that  they  have  resumed  the  Manufacture,  on  their  own  Premises 
and  with  Improved  Machinery,  of 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford  and 
Cambridge  Pads,  &c,  &c, 

In  white,  grey,  and  black  hair,  of  various  degrees  of  hardness,  to  suit  the  most  delicate 
without  risk  of  injury  to  the  skin. 

WHOLESALE   PRICE    LIST. 


r 


J$ 


LADY'S  AND  GENT'S  FLESH 

GLOVE  (in  Paris). 
No.  1  size,  36s. ;  No.  2,  40s.  ;  No.  3,  42s. 
per  doz.  pairs.    Ketail,  5s. 


PRINCE    OP    WALES   BATH 
GLOVE. 

For  wet  or  dry  use.    21s.  per  doz.     Retail, 
2s.  6d.  each. 


ARMY  BATH  PAD. 

For  wet  or  dry  use.    Hair  on  both  sides. 

A  luxury  for  the  bath.      12s.    per  doz. 

Retail,  2s.  each. 


CLARENDON  FLESH  RUBBER. 

Hair  on  both  sides.    One  surface  is  soft,  the 

other  hard  ;  either  may  be  used  for  friction. 

24s.  per  doz.    Retail,  3s.  6d.  each. 

OXFORD  WASHING  PAD. 
For  cleaning  and  softening  the  hands,  and  for  the  bath.    In  1  doz.  boxes;  8s.  per  doz 

Retail,  Is.  each. 

ALEXANDRA  BATH 
BRUSH. 

Hair  on  both  sides,  on  a  long 

handle.   24s.  per  doz.    Retail, 

2s.  6d.  each. 

CAMBRIDGE  PAD. 

Hair  on  both  sides ;  for  softening  the  hands  and  for  the  Bath,  12s.  per  doz.  Retail,  Is.  6d.  each. 


THE  DEMIDOFF. 
42s.  per  doz.    Retail,  5s.  each. 


FLESH  STRAP  OR  BELT,  AND  BATH  STRAP. 

Ladies'  quality,  light  hair  and  soft  pile.    Gbvts'  quality,  black  or  grey,  and  pile  of  various 
degrees  of  hardness.    42s.  per  doz.    Retail,  5s.  each. 


172,  NEW   BOND    STREET,  LONDON,  W. 

MANUFACTORY:  FOLEY  WORKS,  OGLE  STREET,  MARYLEBONE. 
Wholesale  Agents:  MAW,  SON  &  THOMPSON,  11  &  12,  Aldersgate  Street,  E.C. 

T  T 
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NOTICE    OF    REMOVAL. 

3D.  CraTTshaTT  &  Oo- 

ANILINE     DYE     MERCHANTS, 

15,  CHARTERHOUSE   STREET,   LONDON,  EX., 

Beg  to  announce  their  Removal  from  Burnley  to  the  above  central  and  Gommodious  Premises, 
where  they  hope  to  be  better  able  to  supply  the  continually  increasing  demand  for  their 

CRYSTAL     OYES. 

They  also  beg  to  announce  that  in  consequence  of  the  very  large  sale  of  these  Dyes— which 

naturally  lessens  the  cost  of  production — they  are  now  able  to  allow  the  trade  14  to  the 

Dozen  on  all  6d.  Boxes  sent  out. 

D.  BOXES  CBAWSHAWS  CRYSTAL  DYES,  in  *-gross  (7  dozen)  Counter 
Cases,  with  glass  lid,  48s.  per  gross. 


6 


6D.  BOXES   CRAW  SHAW'S  CRYSTAL  DYES,  in  Boxes  of  1  dozen  (14), 
48s.  per  gross. 

3D.  PACKETS  CRAWSHAW'S    USEFUL  DYES,  in  i-gross   Boxes,  21s- 
per  gross. 

3D.  PACKETS  CRAWSHAW'S  USEFUL  DYES,  on  Cards  of  i-gross,  21s. 
per  gross 

2D.  PACKETS  CKAWSHAW'S  USEFUL  DYES,  on  Cards  of  4-gross,  14s. 
per  gross. 

ID.  PACKETS  CRAWSHAW'S  USEFUL    DYES,  in  *-gross  Boxes,  7s.  per 
gross. 

ID.  PACKETS  CRAWSHAW'S   USEFUL    DYES,  on  Cards  of  £-gross,  7s. 
per  gross. 

USUAL  TERMS.    TO  BE  HAD  FROM  ALL  THE  WHOLESALE  HOUSES. 

To  those  Chemisfswho  may  not  have  tried  CRAWSHAW'S    DYES,  it  may  be  as  well  to 
recapitulate  that  Crawshaw's  Dyes  are  six  times  as  cheap  as  the  Liquid  Dyes,  and  more 
beautiful  colours.    There  is  sufficient  in  one  Sixpenny  Box  to  Dye  a  Lady's  Dress. 
SOLE    MANUFACTURERS, 

E.  CRAWSHAW  &  CO.,  15,  Charterhouse  Street,  London,  E.C. 

After  the  declaration  of   Dr.    Chandler,   of  America,  and    Professor 
Matthews,  of  London,  as  to  the  poisonous  effects  of  the  Lead 
Restorers,  why  injure  the  health  by  using  them  ? 


Lineham's  Registered  World's  Hair  Dressing  Balsam  is  un- 
equalled for  removing  Scurf  and  preventing  Baldness.  Perfumed  with  Otto,  lie. 
and  24s.  per  dozen. 

Lineham's  British  Excelsior  Grey  Hair  Regenerator  will  restore 

speedily  and  stimulate  the  growth  amazingly.     18s.  per  dozen. 
Professor  Attfield's,  F.R.C.S.,  Certificate  with  each  Bottle. 

Lineham's  Instantaneous  Grey  "Whisker  and  Hair  Dye,  in  cases, 

with  Brushes  and  complete  instructions.    18s.  per  dozen. 
Diploma  of  Merit,  Vienna  Exhibition,  1873. 


TABLISHED 


NEEDHAMS 


POLISHING  PASTE 


i  PICKERINGS 

FURNITURE  POLISH 


SHEFFIELD 


JOSEPH  PICKERING  &  SONS,  Polish  Works,  Sheffield. 
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MACKEY,    SELLERS  &   CO.'S 

IMPROVED 

COAL  TAR  SOAP 

Will  be  found  much  superior  to  the  Carbolic  and  Coal  Tar  Soaps  in  general  use,  either  as  an 
antiseptic  in  arresting  and  preventing  disease— as  a  disinfectant  in  purifying  and  destroy- 
ing all  offensive  odour  from  the  person,  or  for  removing  blotches,  roughness,  and  pimples 
from  the  skin,  rendering  it  soft,  clear,  and  healthful  in  the  highest  degree. 

In  Tablets,  6d.  each;   Boxes  containing  1  dozen,  5s.  per  Box. 


MACKEY,  SELLERS  &  CO.'S 

IMPROVED    SANITARY 

COAL    TAR    SOAP. 

Specially  prepared  for  washing  linen,  bed  clothes,  floors,  etc.,  after  infectious  diseases,  and 

for  general  washing  purposes    in    hospitals,   public  institutions,  unions,  laundries,  and 

private  families,  having  excellent  detergent  properties,  and  imparting  to  all  articles  cleansed 

a  sweetness  and  purity  which  cannot  fail  to  be  appreciated. 

Sold  in  Boxes  containing  6  Bars,  at  5s.,  and  12  Bars,  at  10s.  per  Box. 

A  Liberal  Discount  to  the  Trade. 


SOLE  MANUFACTURERS  : 

MACKEY,  SELLERS  &  Co.,  1  and  2,  Bouverie  Street,  Fleet  Street, 
*  London,  E  C. 

BENBOW   &   SONS, 

WHOLESALE  AND  EXPORT  PERFUMERS, 

FANCY  SOAP  MAKERS,  BRUSH  MANUFACTURERS,  etc., 

12,     LITTLE!     BRITAIN,    LONDON,    K.C 


Beribow's  Prize  Medal  Toilet  Soaps. 
Honey,  Glycerine,  Elderflower,  Rose,  Al- 
mond, Pearl  Curd,  Lavender,  Brown 
Windsor,  in  3d.,  4d.,  and  6d.  Tablets,  price 
Is.  9d.,  2s.  6d.,  and  3s.  6d.  per  doz. ;  J-lb 
and  1-lb  Bars,  4s.  and  8s.  per  doz. 
Note. — Transparent  Glycerine  same  prices 
and  sizes  as  above. 

Benbow's  Brilliantine  for  the  Hair. 
Perfumed  Violet,  Jasmin,  Rose,  Mille- 
fleurs,  etc.  Price  8s.,  12s.,  16s.,  28s.,  and 
36s.  per  doz 


Benbow's  Areca-nut    Tooth.   Paste, 

4s.  and  8s.  per  doz. 
Benbow's  Rose  Tooth.  Paste,  8s.  ami 

12s.  per  dozen. 
Benbow's  New  Transparent  Cosme- 
tics, in  slide  cases,  4s.  and  8s.   per  doz. 
Benbow's  Pomades,  4s.  and  8s.  per  doz. 
Benbow's  Lime  Juice  &  Glycerine, 

4s.,  8s.,  and  12s.  per  doz. 
Benbow's    Shilling  Perfumes.     The 
cheapest  and  best  in  the  trade.     In  large 
round  bottles,  handsome  labels,  in  circu- 


nir  Wn«j>i  lar  boxes>  8s-  per  doz.;   or  in  cabinets  of 

separate  cases.  12,,  18,,  Ei  and  »..  „er  %ft£%j3*>,&2&l  &S^ 

T»«~-u       >      o-                    ^.,              m  I          Jockey  Club.  Ess.  Bouquet,  Frangipane, 

Benbow's    Sixpenny  Cherry  Tooth  White  Rose,  New  Mown  Hay,  Upper  Ten, 


Paste.     The  most  saleable  in  the  trade, 
4s.  per  doz. 
Heliotrope  Tooth  Paste,  8s.  per  doz. 


Ylang  Ylang,  ftc.,  &c. 
Benbow's  Medicated  Dog  Soap,  4s. 
per  doz . 

A  lar.je  assortment  of  Hair,  Tooth,  and  Nail  Brushes,  in  Wood,  Bone,  and  Ivory. 


All    BENBOW  &  SONS'  Preparations  can  be  obtained  through  all  Patent 

Medicine  Houses,  Druggists,  and  Druggists'  Sundriesmen,  or  direct 

from  the  Makers. 
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COPYRIGHT,     ORIGINAL,     AND    ONLY    GENUINE. 


WHITAKER    &    GROSSMITH'S 

PURE  WHITE  GLYCERINE  SOAP. 

Richly  perfumed,  and  possessing  the  Emollient  and  Cosmetic  properties 
of  Glycerine  for  the  Skin  and  Complexion. 


Is.  6d.  "boxes  of  Three  Tablets.    12s.  per  dozen  boxes. 

Note. — The  extraordinary  merit  and  consequent  unprecedented  demand  for 
WHITAKER  &  GROSSMITH'S  PURE  WHITE  GLYCERINE  SOAP, 
has  caused  numerous  unprincipled  imitations  of  their  new  style  of  Box  and 
Labels.     To  save  disappointment,  purchasers  should  carefully  observe  the  name 
of  the  Sole  Proprietors,  Whitaker  &  Grossmith,  Perfumers,  London. 


W.  &  G.  also  beg  to  solicit  notice  of  their  other  *'  Specialities,"  comprising : 
— Centfleur,  Jockey  Club,  Real  Old  Musk,  Sandringham,  Semi-cut  Bars, 
New  Oval  and  Assorted  Soap  Tablets,  Centfleur  Pomade  and  Oil,  Oleine, 
Brilliantine,  Cantharidine,  and  Lime  Creams,  etc.  Centfleur,  Pearl  of 
Perfumes,  and  other  Bouquets,  Anglo-Cologne,  Lavender  Water,  &c,  with 
Patent  Sprinkling  Caps.  All  of  acknowledged  merit,  and  put  up  in  attractive 
forms,  which  command  a  ready  and  increasing  sale. 


Sample  Orders,  Price  Lists,  and  Terms  of  the  Manufacturers, 

120,    FORE    STREET,    CITY,    LONDON,    E.C. 

~  K  LOW,   SON  &  HAYDON 

Supply  the  following  articles  of  the  finest  quality  only,  and  guarantee  them 
perfectly  pure  as  used  in  their  own  Manufactures  : — 


Ess.  Lemon  and  Bergamot. 
French  Pomades  and  Oils. 
Rose     and     Orange     Flower 
Waters. 


Virgin  Otto  of  Roses. 

Oils,  Neroli,  Ylangylang,Rose, 

Geranium,    Sandal     Wood, 

etc. 


For  manufacturing  purposes,  these  qualities  are  undeniably  superior,  and 
indeed  essential  to  produce  good  results.  Samples  and  quotations  supplied  on 
application. 

WHOLESALE    PERFUMERS, 

330,    STRAND,    LONDON,    W.C. 
THE    "CHEMIST'S    OWN" 

I  NDELIBLE    MARKING    INK. 

This  marking  Ink,  prepared  from  the  Recipe  of  an  eminent  Chemist,  of 
guaranteed  strength  and  quality,  is  strongly  recommended  to  the  Trade,  and  the 
sale  of  it  in  half-drachm  and  drachm  bottles  will  prove  far  more  remunerative 
than  any  of  the  numerous  Marking  Inks  brought  before  their  notice. 

Sold  in  Stoppered  Bottles,  containing  4  fluid  ounces,  5s.  6d. ;  8  oz.,  10s.  6d. ; 
M.  size,  2s.  6d.  doz.  ;  Is.  size,  5s.  doz.,  less  discount,  by  the  principal  Wholesale 
Houses,  and  the 

Sole  Proprietors,  G.  F.  KNEEN  &  Co.,  50,  Bishopsgate  Street 
Within,  London,  E.C. 
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PURE,    FRAGRANT, 
and  DURABLE. 


Recommended   by 

MR.   ERASMUS  WILSON,  F.R.S. 


•a 


% 


IS"  Prize  Medal,  1851, 1862, 1867, 1875,  and  1876. 


Jsjjofco  Carbs  anb  |jriet  Joists  forfoarbcb  on  application. 

A,  &  F,  PEARS, 

91,  GREAT  RUSSELL  STREET,  LONDON,  W.C. 


6M 
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EUGENE 

PEEFUMEE  TO  H.  E 


H. 

Star  of  India,  Jungle  Flowers,  Jockey 
Club,  Wood  Violet,  Ihlang-lhiang,  and 
other  choice  perfumes  for  the  handkerchief. 

Toilet  Vinegar,  of  world-wide  celebrity. 

Toilet  "Water,  Lavender  Water. 

Florida  Water,  .fc.au  de  Cologne. 

Lime  Juice  and  Glycerine,  the  best  pre- 
paration for  the  Hair. 

Philocome,  Australian  Fair  Wash. 

Glycerine,  Honey,  Dugong,  Carbolic, 
Windsor,  and  other  Soaps. 


RIMMEL, 

THE  PEINCESS  OF  WALES. 

Violet  and  Rice  Powder.    Velvetine,  a 

superior  imperceptible  toilet  powder. 

Eimmel's  Lotion  for  the  complexion. 

Aquadentine,  a  new  floral  extract  for 
cleansing  and  whitening  the  teeth. 

Photochrome,  a  Pomade  to  restore  grey 
hair  and  beard  to  their  original  colour, 
through  the  agency  of  light. 

Fancy  Crackers,  Scent  Cases,  Christ- 
mas Cards,  Sachets,  Valentines,  etc. 


Toilet  Waters  and  Perfumes  Shipped  in  Bond  at  a  great  reduction, 
plete  Illustrated  List  on  application  at  the 


A  com- 


WHOLESALE  AND  SHIPPING  WAREHOUSE,  96,  STRAND,  LONDON 

DR.  C.   R.  COFFIN'S 

AMERICAN    DENTIFRICE. 


Prepared  only  by  WILLIAM  DARLING,  Chemist,  Manchester. 

May  be  had  from  S.  Maw,  Son  &  Thompson  ;  Barclay  &  Sons  ; 
F.  Newbery  &  Sons  ;  Sanger  &  Sons  ;  and  any  Wholesale  House  in  London. 


Price  2s.  per  box,  and  family  jars,  10s.  each. 

PUBLIC       APOLOGY!! 

The    Proprietor    of    Octopus    Dentifrice    and    Mr.    Salter's 

"Perfect  Pattern"   Tooth  Brush   (registered), 


Waebhouse  : — 
Red  Lion  Sq., 
London,  W.C. 


«nitafe 


ions 


Bristles  secure. 
54s.,  90s.  per  gross. 


Regrets  being  com- 
pelled to  disappoint 
so  many  of  his  cus- 
tomers through  the 
non  -  execution  of 
their  orders,  but  the 
demand  having  been 
almost  unprecedented, 
it  has  been  unavoid- 
able. Arrangements, 
however,  have  now- 
been  made  by  which 


he  hopes  to  prevent  any  delay  whatever  in  the  future. 

G.  SALTER'S  Cehbrated  Toilet  Brushes  supplied  direct,  or  through  Wholesale  Houses. 


nr.  w.  BRiiTow  «&  co. 


MANUFACTURERS. 


TOILET    SOAPS    &    PERFUMERY. 

PRICE     LISTS     ON     APPLICATION. 

SPECIALITIES. 


Dog  Soap  fUlust.  Wrapper) )  „ ,  „  , , 

Carpet  and  Cloth  Soap J-Sftf  2/'       *n 

Pumice  Stone  Soap j  3/6&7/-pr.doz. 

Zinc,  Sulphur,  Petroleum,')  „,   „  ., 
Petroline,   Juniper,  Tar,  \  ST? ft,'*      Anm 
&  other  Medicated  Soaps)  4'"  &8/"Pr-  d°z. 

Carbolic  Acid  Soap  ")  In  bxs.3  tablets. 

Glycerine  &  Carbolic  Acid  >  1/-  and  1/6 
Glycerine  &  Oatmeal  Soap.)  8/-&  12/-pr  doz. 


Baby  Soap  for  Nursery")  In  bxs.  4  &  12  tblts. 

use  (Illustrated  Label) )  9/-  &  27/-  per  doz. 

Cold  Cream  Soap,  in  boxes,  3  tablets  in  box 

(1/6  and  2/6),  12/-  and  21/-  per  doz. 
Stockholm  Tar  Soap  \  In  boxes,  3  tablets  in 
Pure  Coal  Tar  Soap  j  box  (1/6),  12/-  per  doz. 
Transparent  Soap.in  boxes,  3  tablets  (1/-  and 

1/6),  8/6  and  12/-  per  doz. 
Lavender  Soap,  in  boxes  3  tablets  (1/-  and 
1/6),  9/- and  12/- per  doz 


5,   BISHOPSGATE   AVENUE,    LONDON. 
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CHARING  CROSS    HOTEL 


THAOE^y^^ 


PARIS, 
1867. 


PHILADELPHIA,  nm&S&faim. 

i876.       ysgp 


EAU  FONTAINE  DE  JOUVENCE,  GOLDEN. 
E.    H.    THIELLAY'S 

G-OLDEN       HAIR      WASH, 

For  changing  Dark  Hair  into  Flaxen  or  Silvery  Shades, 
size        32sperdoz.      |      10s.  6d.  size        62s.  per  doz. 

E.    H.    THIELLAY'S 

EAU    FONTAINE  DE  JOUVENCE,   AUBURN. 

Immediate  Dye  for  Grey    or  Faded  Hair  to  a  Golden  Shade,  etc. 


E.    H.    THIELLAY'S 

EAU  FONTAXNE  DE  JOUYENCE, 

Transparent  Fluid,  Safe  and   Stainless. 


DABK. 


E.    H.    THIELLAY'S 

EAU  FONTAINE    DE   JOUVENCE,   BROWN    AND  BLACK. 


Instantaneous  and  Infallible. 


ETTCALYPTIA. 
MOUSQUETALRE. 


ARABIAN  FLUID. 
COMPANION. 


EGG  JULEP. 

AQUA  MYSTERIOSA. 


WHOLESALE    DESCRIPTIVE    PRICE    LIST   ON   APPLICATION. 
May  be  bad  in  bulk  at  such  a  Trade  price  that  can  only  be  equalled  by  mai>ufacturing  largely.     Bottles  blown  to 
moulds,  8d.  per  lb.     Prospectuses  and  Labels  printed. 


E.    H 


THIELLAY,    PARFUMEUE,    CHIMISTE. 
CHARING    CROSS    HOTEL,    LONDON. 
Export  Manufactory  at  New  Cross,  Kent, 

Shippers    and    Merchants    supplied    on    the   usual   Terms. 


ADVERTISEMENTS. 


COATE    &    CO., 

41,   LISLE  STREET,  LEICESTER  SQUARE, 
LOINTIDOIN-, 

MANUFACTURE  EVEEY  DESCRIPTION  OF 

TOOTH,  HAIR,  NAIL,  CLOTH,  HAT,  CRUMB, 

AND 

FLESH    BRUSHES, 

In  IVORY,  BONE,   and  WOOD,  for  Shippers,  first-class  Wholesale  and 
Retail  Houses. 


BRANCH    WORKS: 

NIMMEE    MILLS,    CHAED, 

SOMERSETSHIRE, 

Opened  in  1863,  fitted  with  New  Machinery  in  1872, 
enlarged  in  1874,  re-enlarged  in  1876,  and  fitted  with 
every  known  real  improvement  in  Machinery,  as  applied 
to  Toilet  Brush  Manufacture. 


A  similar  Establishment,  for  the  perfection  of  its  Machinery 
and  the  completeness  of  its  appointments  in  skilled  labour,  does 
not  exist  in  the  world  at  the  present  time. 


N.B.—HAIR  BRUSHES   AND   TOOTH   BRUSHES  HAVE  BEEN 
MADE  SPECIALITIES. 


Machinery  now  fixed  sufficient  to  produce  100  gross  of  Tooth 
Brushes  per  week. 
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KENT'S    BEUSHES 

FOE  NEABLY  A  HUNDRED  TEAKS  HAVE  BEEN  CELEBRATED  FOR 
THEIR  DURABILITY  AND  SOUNDNESS. 


G.   B.   KENT    &  CO.'S 

XXX   HAIR    BRUSHES 

Are  made  of  the  stiffest  bristles  that  can  be  obtained,  and  are  warranted  as  the 
most  economical  in  use,  and  the  most  penetrating  brushes  that  can  be  made. 


G.   B.   KENT    &  CO.'S 

NAIL    BRUSHES 

Are  made  in  Ivory,  Wood  and  Bone,   neatest  patterns,  best   quality,  lowest 
price. 


G.  B.  Kent  &  Co.,  have  a  special  factory  at  Victoria  Park,  for  the  manufacture 
by  steam  power  of 

KENT'S    TOOTH    BRUSHES. 

The  colour  of  the  bone  and  bristle,  the  soundness  and  perfection  of  the  work- 
manship, is  unsurpassed. 

Dr.  Maury's  (Washington,  U.  S.)  improved  process  of 
grinding  each  bristle  to  a  smooth  point  can  be  applied  to 
any  Pattern. 

gjealjers   xxt  Sponges  0f  all    fUnfes. 

The  Trade  throughout  the  world  may  obtain,  on  application, 

G.     B.     KENT    &    Co.'s 

ILLUSTKATED  CATALOGUE  OP  BRUSHES,  ETC. 


G.    B.    KENT    &     CO., 

11,  GUEAT  MARLBOROUGH  ST,  LONDON,  W. 


ESTABLISHED    1777. 
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MESSRS.  STONE  &  DOMINY, 

Dentists   and  Manufacturers, 

35  &  48,  ST.  MARTIN'S  LANE,  LONDON,  W.C. 


Execute  Mechanical  work,  Teeth  plate,  and  materials  inclusive,  at  per  Tooth, 
Is.  6d.  Their  connection  personally  requiring  the  services  of  a  Dentist  is  treated 
as  Professional,  and  charged  Mechanical  prices. 

The  Mechanical  Department,  School,  and  Manufactory  is  at  48,  and  the 
Operative  and  Surgical  Dentistry  more  especially  at  35,  under  Mr.  Dominy. 

P.  A.  STEVENS,  Chemist  &  Dentist, 

70,  HYDE  ROAD,  HOXTON,    LONDON,    N.,  Sole  Proprietor   and  Maker   of  the 

Prepared 

trade   mark       SILVERY  W  ITE  GUTTA  PERCHA  ENAMEL,  FOR 

STOPPING  DECAYED  TEETH. 

This  preparation  is  put  up  in  a  convenient  form,  to  retail 
by  Chemists,  and  commands  a  ready  sale. 

P.  A.  S.  is  prepared  to  supply  Wholesale  Houses,  in  any 
quantity,  with  their  names  stamped  upon  each  piece,  cut  in 
Sticks  or  Sheet. 


REG-ISTEBED 


Price  List  and  Samples  sent  free  per  post. 


TO    DENTISTS    AND    CHEMISTS. 

Every  description  of  Artificial  Teeth  made  at  greatly  reduced  charges.     Best 

wort  and  best  materials  only. 
An  Upper  or  Lower  Set,  inclusive  of  Teeth  Rubber,  etc.,  £1  Is. 

Ditto,  Ditto,  on  Platina        £2  2s. 

Send  for  Price  List. 

Twenty  years'  experience  in  mechanical  work. 

LESSONS     GIVEN     IN     MECHANICAL     DENTISTRY. 

F.  BUCK,  6,  Hanover  Place,  Upper  Baker  Street,  London,  N.W. 


FOULKES' CEMENT 

AS  USED  IN  ALLTHE GOVERNMENT  MUSEUMS. 


Suited  for  any  substance,  from 
glass  and  china  to  leather, 
wood,  or  iron,  and  the  articles, 
|  joined  bear  washing  in  boiling 
water. 

The  large  range  of  materials  to  which  this  cement  is  applicable,  its  transparency,  strength, 
and  facility  in  use.  and  the  readiness  with  which  it  adheres,  renders  it,  without  doubt,  THE 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  most  delicately  constructed. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  buyer.  The  above 
celebrated  Cement  is  uniformly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Akchek,  C.B.,  F.R.S.,  etc.— "I  have  invariably  found  yours  superior  to  all 
others,  and  have  extensively  recommended  its  use  to  all  my  friends." 

Sold  in  bottles  at  Is.  and  upwards  ;  sample  bottles,  6d. 

Impalpable  and 
Delicately  Pebfumed. 

This  unique  Powder  possesses 
I  the  emollient  properties  of  ful- 
ler's earth, free  from  colour,  and 
I  in  a  high  condition  of  purity. 
Sold  in  boxes  at  Is.  and  6d. 


FOULKES' 
TOILET  <&  NURSERY 

POW  D  E  Ft. 


Wholesale  at  the  Patent  Medicine  Houses  and  Druggists'  Sundriesmen,  or  from 

W.  J.  FOULKES,  Operative  Chemist,  Birkenhead. 
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PAINLESS 


ARTIFICIAL  WmMmM?  TEETH. 


ME.    G.    H.    JONES, 

57,  GREAT    RUSSELL  ST.,  LONDON,  W.C. 

(Immediately  opposite  the  British  Museum), 

Has  obtained 

HER    MAJESTY'S    ROYAL    LETTERS    PATENT 

For  bis  Improved  Method  of  adapting 

Artificial    Teeth    by   Atmospheric   Pressure. 


Note. — Improved  Prize  Medal  Teeth  (London  and  Paris)  are  adapted  in  the 
most  difficult  and  delicate  cases,  on  a  perfectly  painless  system,  extraction  of 
loose  teeth  or  stumps  being  unnecessary,  and  by  recent  scientific  discoveries 
and  improvements  in  mechanical  dentistry  detection  is  rendered  utterly  im- 
possible, both  by  close  adjustment  of  the  artificial  teeth  to  the  gums  and  their 
life-like  appearance.  By  this  patented  invention  complete  mastication,  extreme 
lightness,  combined  with  strength  and  durability,  are  insured  ;  useless  bulk 
being  obviated,  articulation  is  rendered  clear  and  distinct.  In  the  administration 
of  Nitrous  Oxide  Gas  Mr.  G.  H.  Jones  has  introduced  an  entirely  new  process. 


[TESTIMONIAL.] 


"  My  dear  Doctor, — I  request  you  to  accept  my  grateful  thanks  for  your  great 
professional  assistance,  which  enables  me  to  masticate  my  food  ;  and  wherever 
I  go  I  shall  show  your  professional  skill,  as  I  think  the  public  ought  to  know 
where  such  improvements  in  dentistry  and  mechanical  skill  can  be  obtained. 
"  I  am,  dear  doctor,  yours  truly, 

"  S.  G.  HUTCHINS. 
•'G.  H.  Jones,  Esq.,  D.D.S., 

"By  appointment,  Surgeon-Dentist  to  the  Queen.'''' 


PAMPHLET  FORWARDED  GRATIS  AND  POST  FREE. 

A    LIBERAL    DISCOUNT    TO    CHEMISTS,    ETC. 

Particulars    on    Application. 
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No.  11,  Little  Stanhope  Street,  Mayfair,  London,  W.  (top  of  Down  Street,  Piccadilly), 

Beg  respectfully  to  call  the  attention  of  the  Trade  to  their 

SPECIALTIES    FOR    INVALIDS. 

CONSISTING   OF 

CONCENTRATED  BEEF  TEA,  MUTTON  AND  CHICKEN  BROTHS,  etc. 

ESSENCE  OF  BEEF,  MUTTON,  VEAL,  AND  CHICKEN. 

BEEF-TEA  JELLY  AND  FIBROUS  EXTRACT  OF  BEEF. 

TURTLE     SOUP    AND    JELLY,    AND    CALF'S    FOOT    JELLY    (prepared 

expressly  for  invalids). 
SAVOURY  MEAT  LOZENGES. 

Extract  from  the  British  Medical  Journal,  21st  and  28th  November,  1874. — "  The  preparations 
manufactured  by  Messrs.  Brand  &  Co.,  of  No.  11,  Little  Stanhope  Street,  Mayfair,  London, 
and  known  as  '  CONCENTRATED  BEEP  TEA'  and  'ESSENCE  OF  BEEP  '  respectively, 
are  already  largely  used  by  leading  medical  practitioners  in  the  metropolis.  The  first  is 
for  ordinary  use,  the  second  is  more  especially  suited  for  very  delicate  stomachs  and  for 
invalids.  They  are  prepared  with  great  care  from  English  meat  of  good  quality,  and  in 
delicacy  of  flavour,  the  fluid  extract  (Essence  of  Beef)  is  well  known  by  London  Physicians 
to  be  a  preparation  on  which  they  can  entirely  rely.  Hence  the  favour  which  it  has  met, 
and  our  reason  for  mentioning  now  with  approval  the  samples  submitted  to  us." 
Caution.— Beware  of  Imitations. 
Each  Tin  or  Skin  manufactured  by  B.  &  Co.  bears  their  Signature  and  Address  as  above 
on  the  Label,  without  which  NONE  are  genuine. 

Sold  by  Messrs.  DUNCAN,  FLOCKHAET  &  Co.,  52,  North  Bridge, 
Edinburgh,  and  by  all  Chemists  and  Druggists. 

VOSE'S    PATENT    HYDROPULT. 

A  PORTABLE  FIRE  ANNIHILATOR. 

The  best  article  ever  invented  for  watering  gardens,  &c.,  weighs  but  8  lbs.,  and 
will  throw  water  50  feet. 

lOYSEL'S  PATENT  HYDROSTATIC 
TEA  AND  COFFEE  PERCOLATORS. 

These  Urns  are  elegant  in  form,  are  the  most  efficient  ones  yet  introduced, 
and  effect  a  saving  of  50  per  cent.  The  Times  newspaper  remarks :  "  M. 
Loysel's  hydrostatic  machine  for  making  tea  or  coffee  is  justly  considered  as 
one  of  the  most  complete  inventions  of  its  kind." 


Sold  by  all  respectable  Ironmongers.     More  than  200,000  now  in  use. 


MANUFACTURERS— 6RIFFITHS&  BROWETT,  BIRMINGHAM;  12,  MOORGATE  STREET, 
LONDON;  AND  25,  BOULEVARD  MAGENTA,  PARIS. 
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BEER  IN  BOTTLE. 


WH1TBREAD  AND  CO.'S 

LONDON  PORTER, 

COOPER,  STOUTS,  &  ALES. 


Sold  by  all  Retailers  of  Beer 
.in  Bottle,  from  2s.  6d.  to  4s.  per  Dozen 

IMPERIAL    PINTS. 


Observe  all  Corks  Branded-WHITBREAD  &  Co. 


ROBERT  BAKER,  Sole  Agent, 

277,  GRAY'S  INN  ROAD,  KING'S  CROSS,  W.C. 
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KREUZNACH,   MOTHERLYE,   AND    SALT, 
ST.    MORITZ    WATER,    &c,    &c, 

At    WILLIAM    SCHACHT'S,    Importer, 

6,  FINSBURY  PLACE  SOUTH,  LONDON. 

PURE  AERATED  WATERS, 

T.    &   F,    J.    TAYLOB, 

NEWPORT    PAGNELL, 

Established  1835. 


^c>^ 


cSoundan 


HalfGuinea 


WaKhamBrcf 

ibrewersH     LondonSW 


GOODALL'S  WORLD-RENOWNED  HOUSEHOLD  SPECIALTIES. 

A  single  trial  solicited  from  those  who  have  not  yet  tried  these  splendid  preparations. 

GOODALL'S    BAKING    POWDER. 

THE    BEST   IN   THE   WORLD. 

The  cheapest  because  the  best,  and  indispensable  to  every  household,  and 
an  inestimable  boon  to  housewives.  Makes  delicious  Puddinsrs  without  eggs, 
Pastry  without  batter,  and  beautiful  light  Bread  without  yeast. 

Sold  by  Grocers,  Oilmen,  Chemists,  etc.  in  Id.  Packets;  6d.,  Is.,  Is.  6d., 

and  2s.  Tins. 

Prepared  by  GOODALL,  BACKEOUSE  &  Co.,  LEEDS. 

YORKSHIRE     RELISH. 

THE    MOST   DELICIOUS    SAUCE    IN    THE    WOBLD. 

This  cheap  and  excellent  Sauce  makes  the  plainest  viands  palatable, 
and  the  daintiest  dishes  more  delicious.  To  Chops,  Steaks,  Fish,  etc.,  it 
is  incomparable. 

Sold  by  Grocers,  Oilmen,  Chemists,  etc.,  in  Bottles,  at  6d.,  Is.,  and  2s.  each. 
Prepared  by  GOODALL,  BACKHOUSE  &  CO.,  LEEDS. 

GOODALL'S    QUININE    WINE. 

The  best,  cheapest,  and  most  agreeable  Tonic  vet  introduced.  The  best 
remedy  km  wn  f ■  >r  Indigestion,  Loss  of  Aopetite,  General  Debility,  etc.,  etc. 
Restores  delicate  invalids  to  health  and  vigour. 

Sold  by  Chemists,  Grocers,  etc.,  at  Is.,  Is.  Hd.,  2s.,  and  2s.  3d.  each  Bottle. 
Prepared  by  GOODALL,  BACKHOUSE  &  CO.,  LEEDS. 

DR.     HASSALL'S     FOOD 

For  INFANTS,  CHILDREN,  and  INVALIDS. 
Dr.  Aethue  Hill  Hassall,  M.D..  recommends  this  as  the  best  and  most  nourishing  of 
all  Infants'  and  Invalids'  Foods  which  have  hitherto  been  brought  before  the  public;  it  con- 
tains every  requisite  for  the  full  and  healthy  support  and  development  of  the  body,  and  is, 
to  a  considerable  extent,  self-digestive.  Recommended  by  the  Medical  Press  and  Faculty. 
Sold  by  Grocers,  Druggists,  Oilmen,  etc.,  in  Tins,  at  6d.,  Is.,  2s.,  3s.  6d.,  6s.,  15s.,  and  28s.  each 
GOODALL,    BACKHOUSE    &    CO.,    LEEDS. 
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SCHWEITZER'S  C0C0ATINA. 

Anti-Dyspeptic  Cocoa  or  Chocolate  Powder. 

GUARANTEED   PURE   SOLUBLE  COCOA  of  the  Finest  duality, 
without  Sugar  or  any  Admixture. 


Cocoatina  is  the  highest  class  of  Soluble  Cocoa  or  Chocolate,  with 
the  excess  of  Fat  extracted  Mechanically. 

Being  all  Cocoa  it  is  four  times  the  strength  of  preparations 
thickened  yet  weakened  with  arrowroot,  starch,  etc.,  and,  in 
reality,  cheaper.  Made  instantaneously  with  boiling  water,  a 
teaspoonful  to  a  breakfast  cup,  costing  less  than  a 
halfpenny. 

The  Faculty  pronounce  it  "  the  most  nutritious  and  per- 
fectly  digestible  beverage"   for    Breakfast,    Luncheon,    or 
Supper,  and  invaluable  for  Invalids  and  Children. 
It  keeps  in  all  climates,  and  is  palatable  without  milk. 

COCOATINA  FLAVOURED  WITH  VANILLA  is  the  most 
delicate,  digestible,  and  cheapest  Vanilla  Chocolate,  and  may  be  taken  when 
richer  Chocolate  is  prohibited. 

In  air-tight  tin  Canisters  at  Is.  6d.,Ss.,  5s.  6d.,  etc.,  by  Chemists  and  Grocers. 


H.  SCHWEITZER  &  Co.,  10,  Adam  Street,  Adelphi,  London,  W.C. ; 

AND  ALL  WHOLESALE  HOUSES. 


CO 


CQ 
CO 


NINE    EXHIBITION    PRIZE    MEDALS. 

Gold  Medal  of  the  Academie  Nationale,  Paris. 


FRY'S    CARACAS    COCOA, 

In  %lb.  and  £lb.  Packets ;  Is.  Ad.  per  lb., 

Owes  its  delicious  flavour  to  the  use  of  the  celebrated  Caracas  Nut,  com- 
bined with  other  choice  descriptions,  specially  selected  for  their 
peculiar  excellence  and  invigorating  qualities. 

"One  of  the  most  valuable,  as  well  as  pleasantest,  articles  of  diet  ever  introduced 
to  the  couutry."— TJie  Church  Herald. 


FRY'S   EXTRACT   OF    COCOA. 

In  6d.  Packets.    Is.  and  2s.  Tins. 

A  perfectly  pure  and  delicious  beverage,  prepared  exclusively  from  choice 
Cocoa  Nibs. 

"The  ■  Extract  of  Cocoa,'  which  really  consists  of  Cocoa  Nibs  deprived  of  super- 
fluous oil,  than  which,  if  properly  prepared,  there  is  no  nicer  or  more  wholesome 
preparation  of  Cocoa."— .Food!,  Water,  and  Air,  Edited  by  Dr.  Hassall. 


J.  S.  FRY  &  SON,  BRISTOL  AND  LONDON. 
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ON  RECEIPT  OF  3/6  IN  STAMPS 
1  DOZ.  SAMPLE  HAMPER  SENT. 


iQhesterfleldj1 
\  $oda^[ater 


Can  also  be 

had  In 
CODD'S 
PATENT 
BOTTLES. 


c> 


THE    FTJP?,E!ST    "W^TEIR,    IIST    ElSTOLJ^lsTID. 

MILLS'    BOURNE    WATERS, 

Soda,  Seltzer,  Potash,  Lemonade,  Lithia,  and  Aerated  Waters.  Prepared  with  the  cele- 
brated Artesian  Well  Water,  from  a  great  depth,  neither  cisterned  nor  exposed  to  the 
atmosphere,  and  FREE  FROM  ALL  CONTAMINATION. 

Terms,  Price,  and  Agents  appointed  upon  application  to 

R.  M.  MILLS  &  CO.,  MANUFACTURERS,  BOURNE. 

London  Agents— J.  BELL  &  CO.,  Chemists,  338,  Oxford  Street. 


BINGLEY'S  ,  SODA  WATER. 

SELTZER, 


POTASS. 
LEMONADE 
LITHIA  &c. 


JOHN  BINGLEI,  Pharmaceutical  Chemist, 
NORTHAMPTON. 


A  COPY  OF   PRO! 
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BRIET'S     PATENT     GAZOGENE, 

Immediate  Production  of  Soda-Water,  Lemonade,  &c. 

The  only  one  approved  by  the  Imperial  Faculty  of  France. 

GAZOGENES  (cane-covered). 

Trade  Price,  two-pints  net    

„  three-pints        

„  five-pints 

BEST  POWDERS  for  ditto 

Price  per  dozen  Boxes  (Net). 
2-pints,  twelve  charges  in  each  box 
3        do.  do.  do 

5        do.  do.         do 


10/6 
13/6 
19/6 


20/ 
24/ 
44/ 


BRIET'S  SYPHONS. 


Price  to  Soda-Water  Makers,  28s.  Qd.  per  doz.  net. 
Contents,  about  1|  pints.   May  be  had 
Pear-shaped,  as  sketch,  or  Cylindrical. 


FRI  QU  E  T, 

SOLE  AGENT, 
13,  LITTLE    JAMES  STREET,  BEDFORD   ROW,  LONDON,  W.C. 

RANDALL,    SLOPER  &    CO., 

SODA-WATER  MANUFACTURERS, 

SOUTHAMPTON. 


SODA  WATER 
LEMONADE 
GINGER  BEER 
CHAMPAGNE  GINGER  BEER 


SELTZER  WATER 
POTASH  WATER 
LITHIA  WATER 
AERATED  WATER 


Forwarded  Carriage  Paid  within  eighty  miles  of  Southampton  on 
orders  of  Two  Gross  and  upwards. 


Soda,  Seltzer,  Potash,  and  Aerated  Waters,  supplied  in 
Syphon  Bottles. 

Importers  of  Apollinaris,  Friedrichshall,  Hunyadi-Janos,  Pullna,  Vals,  Vichy, 
and  other  Foreign  Mineral  Waters,  supplied  at  prices  which  will  bear  compari- 
son with  London  rates. 


Price  Lists  forwarded  on  application. 


z  z 
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EIDEE'S  PATENT  HOT  AIR  ENGINE, 

THE    NEW    MOTOR, 

Superseding  largely  the  Gas  Engine. 


ADVANTAGES : 

Freedom  from  Noise — there  being  no  Exhaust. 

Impossibility  of  Explosion — there  being  no 

Steam. 

Skilled  labour  not  requisite. 


USEFUL,   WHEN    SMALL   POWER   IS   REQUIRED,    FOR 

Soda-Water  Machinery, 
Pumping  "Water  in  Gentlemen's  Mansions, 
Printing,  Sewing  Machines, 
etc.,  etc. 


SILVER    MEDAL 

AWABDBB-   BY  THB 

KOYAL    AG-BICTTLTUBAL    SOCIETY, 

At  Birmingham  Meeting,  1876. 


HAYWARD  TYLER  &  CO.'S 

SODA-WATER  MACHINES, 

These  Soda-Water  Machines  are 
superior  to  any  others  manufactured 
in  workmanship,  power,  and  simpli- 
city. They  are  packed  for  exporta- 
tion without  taking  to  pieces. 

Powerful  and  Ornamental  Steam- 
Engines  and  all  kinds  of  Soda- Water 
Machinery  made  to  order.  A  large 
Stock  kept  of  MARBLE  SODA- 
WATER  FOUNTAINS,  complete 
with  Electro-Silvered  Cocks,  Copper 
Cylinders,  etc. 

BOTTLING  WIRE,  CORKS,  ACIDS, 

WHITING,  SYRUPS  OF  ALL  KINDS,  4c, 

TO  ORDER. 

Diagrams  and  Prices  sent  post  free 
on  application  at  the  Manufactobt, 
84&  85,  UPPER  WHITECROSS  ST., 
LONDON,  B.C. 

H.  T.  &  Co.,  are  the  Original 
Makers  of  the  Continuous  Pbocbss 
Machines  in  the  form  now  univer- 
sally adopted  in  the  trade,  and  the 
Patentees  of  the  Beam  Action  Ma- 


HAY-WARD    TYLER    SZ    CO., 

ENGINEERS,  84  &  85,  WHITECROSS  STREET,  LONDON. 


ADVERTISEMENTS. 


707 


EUGENE    GERAUT    &    CO., 

Patentees  and  Manufacturers  of  Improved 

SODA-WATER   APPARATUS, 

Filling  Machines,  Syphons,  Seltzogenes,  &c. 


IMPORTANT   NOTICE. 

Great  reduction  in  price  of  Geraut' s  new  Patent 
Syphons.  Price  25s.  per  doz.,  or  22s.  6d.  per  doz.  for 
quantities  of  not  less  than  a  gross. 

Extract  from  the  Chemist  and  Druggist,  October, 
1875:— ""We  saw  lately  some  beautifully  finished 
syphons  turned  out  by  Mr.  Geraut,  of  Corporation 
Buildings,  Farringdon  Road.  Mr.  Geraut  says  he 
now  sends  out  all  like  them.  The  metal  part  is 
polished  like  a  mirror,  and  is  made  entirely  of  pure 
block  tin.  In  consequence  of  improved  machinery 
these  syphons  are  not  only  better  and  handsomer 
than  the-  old  ones,  but  they  are  sold  at  25s.  instead  of 
30s.  a  dozen." 

Price  Lists,  wiih  Illustrations,  sent  on  application. 


EUGENE  GERAUT  &  CO., 
MINERAL   WATER    MANUFACTURERS. 

(In  their  Celebrated  Syphons.) 

Messrs.  GEBAn  &  Co.  beg  to  direct  the  attention  of  Chemists 
and  Druggists  and  Surgeons  in  London  only  to  their  Mineral 
Waters,  which  are  supplied  in  their  Patent  Syphons,  left  with- 
out deposit,  on  the  responsibility  of  the  purchaser. 

The  terms  upon  which  the  Syphons  are  supplied,  and  full  par- 
ticulars, will  be  forwarded  by  post  on  application. 

TRADE    PRICES. 


Ordinary 
Bottles 
per  doi. 


Soda  Water 

Seltzer  Water 

Potass  Water 

Lemonade... 

Ginger  Beer 

Tonic  Water  (flavoured  with  Lemon) 


1,  CORPORATION  BUILDINGS,  FARRINGDON  ROAD,  LONDON. 
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CHEMISTS  and  OTHERS 


WHO   CONTEMPLATE 


MAKING  THEIR  OWN  SODA  WATER,  LEMONADE,  &c, 

SHOULD  SEND  FOR  THE 

flkstrater  Catalogue  ai  pax^merg 

FORWARDED  FREE  FROM 

BARNETT,   SON   &   FOSTER, 

22n,  Forston  Street,  Shepherdess  Walk, 

HOXTON,  LONDON,  N. 


There  are  over  1000   Manufacturers   in  the  United   Kingdom 
using  these  Machines  for  making 
Soda,  Potass,  -Jy.      ♦,-'»,  Lemonade,  Ginger 

Seltzer,  Carrara,  L,       U  /f%?\         ^  GlngeJ Ale' 

Orangeade, 

Gingerade,    Nectar, 

and 

Champagne  Cider. 

Directions  and  Recipes  for  the  Manufacture  of  all  Aerated  Drinks 
given  to  purchasers  of  Machines,  etc. 


Lithia,  Magnesia, 

and 
Tonic  "Waters,  etc, 


MACHINES    FROM    £30    TO    £200, 


Sole  Agents  for 


CODD'S  PATENT  SODA  WATER  BOTTLE. 

Nearly  400  Mineral  Water  Makers  are  now  using  these  Bottles  in  the 
United  Kingdom. 


No.  1.  Codd's  Patent 
Globe  Stoppebed  Soda. 
Wateb  Bottle,  entirely  dis- 
pensing with  corks,  wire, 
string,  and  skilled  labour  in 
filling.  Easily  filled  and 
easily  opened.  Samples  sent 
packed  in  case  for  Is.  Qd. 


No.  2.  The  London-made 
Syphon  Bottlb,  handsomer" 
in  appearance  and  simpler 
in  its  action  than  any  yet 
introduced.  Sample  packed 
and  sent  for  2s.  6d. 


Sole  Manufacturers  of  the 
"  London-Made  " 

SYPHON   BOTTLE. 

B  pattern,  quart  size,  2s.  each. 
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NATURAL  MINERAL  WATERS, 

DIRECT   FROM   THE   SPRINGS. 


ADELHEIDSQUELLE. 

MISSISQUOL 

APOLLINAEIS. 

OEEZZA. 

BIEMENSTOBF. 

PULLNA. 

BONNES. 

PYEMONT. 

CAELSBAD. 

ST.  GALMIER. 

CONDILLAC. 

ST.  MOEITZ. 

CONTEEXEVILLE. 

SARATOGA. 

EMS. 

SCHWALBACH. 

FACHINGEN. 

SCHWALHEIM. 

FEIEDEICHSHALL. 

SELTZER. 

HAEEOGATE. 

SPA. 

HOMBURG. 

VALS. 

HUNYADI  JANOS. 

VICHY. 

KISSINGEN. 

WILDUNGEN. 

KBEUZNACH. 

WOODHALL. 

MAEIENBAD. 

MINERAL  SALTS,  SOAPS,  PASTILES,  ETC.  - 


West  End  Agents  for 

STRUVE  &  CO.'S   ARTIFICIAL   MINERAL    WATERS, 

PEEPAEED  AT  THE  EOYAL  GEEMAN  SPA,  BEIGHTON, 
And  Sole  London  Agents  for  the  celebrated 

AERATED    WATERS,   PREPARED    BY    R.   ELLIS 
&  SON,  RUTHIN. 


frngarte  0f  (Bun  to  dnlagite,  ^npufotjato, 
..Spirits,  mttr  SKqneura. 


mtn. 


PRICE     LISTS,     TERMS,    AND    PAMPHLETS,    FREE     ON 
APPLICATION. 


WILLIAM  BEST  &  SONS, 

22,  HENRIETTA  ST.,  CAVENDISH  SQUARE, 

LOIiTIDOIsr,   "W". 
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REDUCTION 

IN  PRICES  OF 

Apollinaris  Water. 


TO   THE  TRADE   ONLY. 


THE  APOLLINARIS  COMPANY,  LIMITED,  will  supply  this  Water 

TO    THE    TRADE 

As  follows : — 


|(  50  Glass  Quarts,  22/-)    inLondon) 
-I  1 100        „      Pints,     35/-) 

.2  J  AND 


50   GlaSS   Quarts,    24/- ")  Carriage  paid  to  any  Railway  Station 
,100  „        Pints,      38/-5  in  the  United  Kingdom. 

Bottles  allowed  for,  on  return,  at  2/9  per  50  Quarts,  and  4/-  per  100  pints. 
Cases  are  charged  and  allowed  for  on  return.     Hampers  1/-  extra. 

Orders  from  the  Trade  to  supply  Customers  direct  will  be  promptly  attended  to. 

A  liberal  discount  will  be  allowed  on  orders  for  not  less  than  1,000  Quarts 
2000  Pints. 
COUNTER  BILLS  AND  SHOW  CARDS  WILL  BE  SUPPLIED  ON  APPLICATION 

QUARTERLY   ACCOUNTS. 


The  Company's  Prices  to  the  Public  remain  as  before :  — 
50  Glass  Quarts,  26/-    ")      .    T      ,_ 
100     „     Pints,    42/-    j     m  London, 


AND 

iepa 
100     „       Pints,     46/-    j  United  Kingdom 


50  Glass  Quarts,  29/-    }     Carnage  paid  to  anyRailway  Station  in  he 


THE  COMPANY  DOES  NOT  SELL  LESS  THAN  50  CLUARTS  OR 

100  PINTS. 

Smaller  Quantities  are  retailed  by  the  Trade  at 

8s.  PER  DOZEN  QUARTS,  and  6s.  PER  DOZEN  PINTS. 


SOLE  IMPORTERS— 

THE  APOLLINARIS  COMPANY,  LIMITED,  19,  REGENT  STREET, 
LONDON,  S.W. 
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HUNYADI  JANOS  MINERAL  WATER, 

The  Best  and  most  Agreeable  Natural  Aperient, 


The  "  LANCET." 
"  Hunyadi  Janos.  —  Baron    Liebig 
affirms  that  its  richness  in  aperient 
salts  surpasses  that  of  all  other  known 
waters." 

PROFESSOR  MACNAMARA,  Editor  of 
the  7th  Edition  of  "  Neligan's  Medi- 
cines, their  Uses,  etc." 
"  Far  more  palatable  than  any  other 
aperient   Mineral  Water  hitherto  in- 
troduced to  the  public  notice,  and  the 
rapidity  with  which  it  acts,  producing 
no  uneasiness  or  distress  whatever,  is 
really  remarkable." 


The  "BRITISH  MEDICAL  JOURNAL." 

"  Hunyadi  Janos.— The  most  agree- 
able, safest,  and  most  efficacious  ape- 
rient water  which  has  been  brought 
under  our  notice." 


PROFESSOR  AITKEN,  Netley,  Author 
of  the  "  Science  and  Art  of  Medicine." 
6th  Edition. 

"  Most  valuable.  Those  who  have 
used  Pullna  and  Friedrichshall  Water 
prefer  the  Hunyadi  Janos  Water  to 
either." 


TRADE  PRICE,  30/-  per  Case  of  25  Quarts ;  50/-  per  case  of 

50  Pints. 
RETAIL  PRICE,  2/-  per  Quart,  and  1/6  per  Pint  Bottle. 

(The  Prices  are  printed  on  the  label.) 


THE     COMPANY    SUPPLIES    THE     TRADE     ONLY. 


Orders  for  20  Cases  and  upwards  are  executed  at  Southampton,  Bristol, 
Liverpool,  Glasgow,  Dublin,  Belfast,  Aberdeen,  Dundee,  Leith,  Newcastle, 
Hull,  Goole,  Grimsby,  at  the  above  prices,  ex  ship.  A  liberal  discount  is 
allowed  to  dealers  on  orders  for  10  cases  and  upwards. 

Terms :  Quarterly  Accounts  Net,  or  2\  per  cent,  discount  for  Prompt  Cash.    Hand- 
some Enamelled  Tablets  and  Counter  Sills  supplied. 


SOLE    IMPORTERS: 

THE  APOLLINARIS  COMPANY,  Limited,  19,  REGENT 
STREET,   LONDON,   S.W. 


HUNYADI  JANOS  APERIENT  WATER. 

CAUTION". — Circumstances  which  have  come  to  the  knowledge  of  Andreas 
Saxlehner,  Buda  Pesth,  Sole  Proprietor  of  the  Hunyadi  Janos  Spring,  compel 
him  to  warn  the  British  Public  against  SPURIOUS  IMITATIONS.  To  secure 
genuineness  purchasers  should  see  that  every  bottle  has  on  the  iabel  the  name 
of  the  Apollinaris  Company,  Limited,  London. 

(Signed)  ANDREAS  SAXLEHNER. 
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VICHY  WATERS   D^POT, 

27,    MARGARET    STREET,    REGENT    STREET,    LONDON,    W. 
Importers  of  all  Kinds  of  Mineral  Waters,  Wines,  etc. 


Sparkling  Couzan. 

Do.         St.  Albans. 

Do.         St.  Galmier. 
Lemonade  made  of  these  Waters. 
Apollinaris. 
Bonnes. 
Birmenstorf. 
Bussang. 
Challes. 
Carlsbad. 
Condillac. 
Contrexeville. 
Ems. 
Enghien. 
Evian. 
Fachingen. 
Friedrichshall. 
Hombourg. 

Reduced  Price 


Hunyadi  Janos  Bitterquelle. 

Kissingen. 

Kreuznach. 

Marienbad. 

Orezza. 

Pougues. 

Pullna. 

Saint  Moritz. 

Saratoga,  Congress. 

Do.        Empire. 
Schwalbach. 
Sehwalheim. 
Seltzer. 
Soultzmatt. 
Spa. 
Vals. 
Vichy. 
List  on  Application. 


PURE    AERATED    WATERS 


WMx  SUMMERS  &  COS  8 

GENUINE  SELTZER  WATER,  from  Professor  Frankland's 
Analysis  of  the  German  Spa  Waters ;  GENUINE  LITHIA 
WATER, by  Dr.  Garrod's  Formula;  Genuine  POTASS, SODA, 
QUININE  WATER;  LEMONADE,  originally  invented  by 
Mr.  Summers ;  FLUID  MAGNESIA  in  Wrappers  and  in  Bulk. 


MANUFACTUEED   BY 

WM.  SUMMERS  &  Co.,  37,  Bridge  Street,  and  72  &  73,  Milk  Street,  BRISTOL 
Agents  in  London — NASH  &  LIENABD,  Gresham  House,  Holborn  Viaduct. 


PUEE   AERATED   WATEES. 


J.  H.   THOMAS   &   SONS, 


MANUFACTURERS   OF 


Htemtmaiis,  Sada,  Jfxrtass,  Ssltesr  &  littria  Waters. 

SPECIAL  QUOTATIONS  ALSO  GIVEN  FOR  J.  H.  THOMAS  &  SONS'  SHEEP  OINTMENT,  MADE  OF  "PURE 
8ILVER  AND  LARD,"  THE  ONLY  PREPARATION  FOR  THE  PERFECT  CURE  OF  THE  SCAB. 

ADDRESS— 

!J.  H.  THOMAS  &  SONS,  Pharmaceutical  Chemists,  BOSTON. 
Established  1824. 
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Terms— 2tf0  off    ") 
Quarterly  Account.) 


WHOLESALE    ONLY. 


(       5%  Discount 
\  for  prompt  Cash. 


INGRAM  &  Co., 

119,    QUEEN    VICTORIA   STREET,   LONDON,   E.C 
Warehouses— 226  and  227,  Upper  Thames  Street,  E.C. 


§ric*  fist  xrf  Jfor^ign  ftateal  glhural  Mates 

,  tic. 

PBOPEBTIES. 

TEADE   PEICES. 

Per  Dozen. 

Per  Orig.  Pkg. 

Adelheidsquelle  

Qts. 

12/ 

16/ 
6/3 
6/3 

12/ 

12/ 

12/ 

12/ 
7/ 

i 

*i 

7/ 
10/ 
16/6 
1116 
14/ 
10/ 

9/ 
12/ 
25/ 
12/ 

9/ 

9/ 
12/ 

14/ 
6/ 

5/6 

11/ 
5/6 
13/ 

8/ 

7/ 

6/ 

9/ 

6/ 

8/6 

8/6 

7/ 
10/ 
12/ 

Pts. 

10/ 

5/ 
5/ 
9/ 

9/ 

4/ 

7/6 

5/6 

8/ 
13/6 

8/6 

12/ 

6/ 

4/ 

5/ 

7/6 
6/6 

Qts. 

48/ 

70/ 

23/ 

22/ 

48/ 

44/ 

48/ 

44/ 

28/ 

38/6 

25/ 

38/ 

30/ 

36/ 

23/ 

*26/ 
291 

*20/ 
40/ 
30/ 
46/ 
54/ 

♦24/ 
35/ 
48/ 

*50/ 

*28/ 
36/ 
36/ 

*36/ 
52/ 
23/ 
21/ 
42/ 
21/ 

*32/ 

30/ 
28/ 
22/ 
36/ 
23/ 
32/ 

Pts. 

44/ 

*Apollinaris Glass) 

Do (Stone) 

Acidulated,  Gaseous ... 
Do 

*36/ 
17/6 

Bareges 

36/ 

Birmenstorf  

Bonnes   

35! 

Bourboule,  La 

Carlsbad    

Do.    &  Purgative... 
Do 

... 

Condillac  

Contrexeville 

Do 

Ems  

Do. 

Enghien 

... 

Fachingen   

Acidulated,  Gaseous  ... 

Saline,  Aperient 

Alkaline,  Ferruginous. 

16/ 

*35/ 

*Friedricnshall 

Giesshubler   

30/ 

*Harrogate 

Saline,  Gaseous  

Do.    Aperient 

Alkaline,  Gaseous 

32/ 

*Hunyadi"Janos   

50/ 

Kissmgen 

Krankenheil  

*Krenznach  

Do 

Lardy 

Marienbad  

Alkaline,  Purgative  ... 
No  Analysis  given 

*Missisquoi   

*Orezza 

Plombieres 

Alkaline 

Do 

Pougues 

♦Pullna 

Saline,  Purgative  

*25/ 

Pyrmont  

Renaison  

Acidulated,  Gaseous ... 
Do.               Do.      ... 

Saline,  Purgative   

Acidulated,  Gaseous ... 

Roisdorf. 

Saidschutz  

Saint  G-almier  

Saint  Moritz  

Saratoga   

Alkaline,  Gaseous 

47/ 

23/ 

Schwalheim   

Acidulated,  Gaseous ... 
Do.           do. 

Seltzer 

15/6 

Spa 

Taunus  

Acidulated,  Gaseous ... 
Alkaline,  Gaseous,  &c. 

Do.           do. 

Do.           do. 

36/ 

Vals  

Vichy  

31 
25 

40 

27/ 
23/ 

Do 

Weilbach 

Wildungen 

48/ 

*  Original  Packages  of  Apollinaris,  Glass  pints,  contain  100.  Friedrichshall,  30  qts.  or  60 
pts. ;  Harrogate,  36  qts. ;  Hunyadi-Janos,  25  qts.  or  50  pts. ;  Kreuznach,  30  qts. ;  Missisquoi, 
24  qts. ;  Orezza,  30  qts. ;  Pullna,  40  qts.  or  40  pts. ;  St.  Moritz,  30  qts.  With  these  exceptions 
all  Original  Packages  contain  each  50  quarts  or  pints. 

Mineral  Salts,  PaitUet,  etc.,  of  Carlsbad,  Marienbad,  Neuenahr,  Krankenheil,  Kreuznach,  Orezza,  Vichy,  etc. 

PRICE  LIST  CONTAINING  FULLER  DETAILS  FORWARDED  ON  APPLICATION, 

Deliveries  in  London  daily  by  own  Carts,  or  Parcels  Delivery  Co.,  FREE.  Goods  for  Country  carefully 
packed  and  delivered  to  Wharves  or  Railway  Carriers.  All  breakages  or  shorts  must  be  notified  to  and 
claimed  of  the  carriers.  Orders  from  New  Accounts  must  be  accompanied  by  Remittance  or  London  Reference. 
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HOOPER'S 

BRIGHTON  SELTZER, 


PEE 


2/6 


DOZEN. 


SIX   DOZEN  CARRIAGE    FREE, 


SPECIAL  TERMS  FOR  QUANTITY. 


HUNYADI    JANOS 

The  New  Saline  Aperient  Bitter  Water. 

Per  Case  of  25  Quarts,  30s 50  Pints,  50s. 

Per  Dozen  Quarts    ...    16s.  8d.    |   Per  Dozen  Pints    ...    13s.  6d. 

Retail — Quarts,  2s.  per  Bottle ;  Pints,  Is.  6d.  per  Bottle. 


APOLLINARIS,    CARLSBAD,   FRIEDRICHSHALL,   VICHY,    PULLNA, 

AND  ALL  OTHER  MINERAL  WATERS 
AT    BEST    LONDON    PRICES. 


HOOPER  &  COMP?, 

iWamtfarturers  anU  Importer*  of  iflmerai  Maters, 
7,  PALL    MALL  EAST,  LONDON. 
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